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REMARKS 

Applicants thank the Office for the attention accorded the present Application in 
the March 1 1 . 2005, Office Action. In that Action, Claims 1-1 0 and 1 7-1 8 were rejected 
under 35 USC §1 03(a) as being unpatentable over Pearle, Carruthers et al., Abby et al., 
Oakley et al.. and Behounek et al. in view of Rork et al. 

The Office admits that the references Pearle. Carruthers et al., Abby et al., 
Oakley et al., and Behounek et al. do not expressly teach the incorporation of beta- 
blockers such as timolol, metoprolol, atenolol, and propranolol, and HMG-CoA 
reductase inhibitors such as pravastatin, folic acid, vitamin B6, and vitamin B12 into a 
single dosage unit. 

The Office cites Rork et al. for the proposition that Rork et al. teaches a 
sustained release system that can include beta-blockers such as timolol, metoprolol, 
atenolol, and propranolol and statin cholesterol lowering agents such as simvastatin, 
pravastatin, and lovastatin. The Office then concludes that it would have been obvious 
to one of ordinary skill In the art at the time the invention was made to incorporate beta- 
blockers such as timolol, metoprolol, atenolol, and propranolol with HMG-CoA 
reductase inhibitors such as pravastatin, folic acid, vitamin B6, and vitamin B12 into a 
'■ single once-a-day dosage unit. 

The Office relies on Rork et al. and the knowledge of one of ordinary skill in the 
art to establish a prima facie case of obviousness, and then responds to Applicants' 
previous arguments and prior numerous submissions of secondary evidence of 
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nonobviousness by stating that the arguments are not found persuasive. 

The Office further continues to rely In re Kerkhoven to state that evidence is 
required to overcome the prima facie obviousness rejection. Applicants respectfully 
traverse. 

Applicants hereby incorporate their previous arguments as to the applicability of 
In re Kerkhoven. 

Applicants remind the Office of the primary purpose of Applicants' invention is to 
increase compliance with taking medications, especially when multiple medications are 
required, and to simplify compliance. Applicants further state in Applicants' 
specification that patients with cardiovascular disease take multiple medications and 
that the problems with achieving compliance include the inconvenience and confusion 
with taking multiple medications. (See page 4. lines 16-21). Applicants' invention is 
provided to increase compliance among patients required to take a beta-blocker and a 
cholesterol-reducing agent. 

Applicants submit new evidence in supporting Applicants' arguments that the 
combination of a beta-blocker and a cholesterol-lowering medication in a single oral 
formulation to increase compliance is not obvious. Exhibit 1 105-1, submitted herewith, 
is a copy of a study/investigation by D. F. Blackburn et al. entitled "Adherence to statins, 
beta-blockers and angiotensin-converting enzyme inhibitors following a first 
cardiovascular event: a retrospective cohort study". Canadian Journal of Cardiology, 
Vol. 21 , No. 6, May 1 , 2005, pages 485-8. The purpose of the study was to report long- 
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term adherence rates for statins, beta-blockers and angiotensin-converting enzyme 
(ACE) inhibitors in patients. Adherence was assessed for 1 ,221 eligible patients from 
the first statin prescription to a subsequent cardiovascular event. 

According to the report, patient adherence to statin medications dropped to 
60.3% at one year and 48.8% at five years. The report also indicated that the decline in 
the proportion of adherent patients was most notable during the first two years (100% to 
53.7%). Based on the data from the study, the report concludes that patients who 
exhibit optimal adherence (i.e. compliance) over one to two years after their initial 
cardiovascular event generally remain adherent over subsequent years and that 
adherence to beta-blockers and ACE inhibitors is significantly associated with statin 
adherence in a subset of patients. However, this publication also reports that 
adherence was negatively influenced if statin medications were prescribed after the 
initiation of beta-blockers or ACE inhibitors. (See column 1 . page 487, last paragraph 
under RESULTS). 

This report is evidence that compliance to multiple medications is influenced by 
the type of medication (statins, beta-blockers, ACE inhibitors) prescribed and when one 
type of medication (statin) is prescribed relative to other medications (beta-blockers, 
ACE inhibitors). This further supports Applicants' contention that the present invention 
will improve compliance since prescribing the statin in the single dosage unit of the 
present invention would alleviate the negative influence associated with prescribing the 
statin after the initiation of the beta-blocker. 
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In further support of Applicants' contention that simplifying the dosage of multiple 
medications is likely to increase compliance especially in older patients, Applicants' 
submit Exhibit 1 1 05-2, which is a copy of an article authored by FranK Lefevre, M.D. et 
al., titled "Special Report: Interventions to Improve Patient Adherence with Medications 
for Chronic Cardiovascular nisnrHarR " Tec Assessment Program, Vol. 18, No. 12. 
November 2003. The objective of the report was to review the evidence on the 
effectiveness of interventions to improve patient adherence with prescribed 
cardiovascular medications. The report concluded that there is evidence that a variety 
of interventions can be effective in improving adherence but that there Is consistent 
and robust evidence that simplifying medication dosage schedules loads to 
improved adherence. 

Applicants" claimed invention is a simplification of medication dosage and 
dosage schedules, i.e. simplifying medication to improve compliance. Exhibit 1105-2 is 
evidence that supports Applicants' arguments that improvement in compliance involves 
many factors but that simplifying medication dosage schedules leads to improved 
adherence (i.e. compliance). 

Applicants further submit Exahibit 1105-3, which is a copy of an article authored 
by U Wei et al. titled "Use and adherence to beta-blockers for secondary prevention of 
myocardial infarction: who is not getting the treatment?.'' pharmacoepidemiology and 
Drug Safety . Vol. 13. pp. 761-766, April 23, 2004. The purpose of this study was to 
characterize those who receive beta-blocker therapy after myocardial infarction (Ml) 
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and to estimate the effect of adherence to beta-blocker use on subsequent mortality 
and recurrent Ml. The study stated that non-adherence or poor adherence to drug 
treatment is a significant problem in the management of chronic disease. A community- 
based observational cohort study was done using a record linkage database from which 
a total of 865 patients were included in the study. The study concluded that beta- 
blocker use was lower in older patients but that these patients appeared to have the 
greatest benefit. 

This study supports Applicants' contention that the group for which a small 
improvement in compliance would reap the greatest benefits is the group represented 
by older patients. These are patients identified in Applicants' disclosure as the group 
most likely to have compliance problems because the older patients with cardiovascular 
problems are known to commonly utilize many medications. 

Applicants further submit Exhibit 1105-4, which is a copy of an article authored 
by Julia Hippisley-Cox et al. titled "Effect of combinations of drugs on all cause mortality 
in patients with ischaemic heart disease: nested case-control analysis," British Medical 
journal . Vol. 330, pp. 1059-1063, May 7, 2005. The purpose of the study was to 
determined the effect of combinations of statins, aspirin, beta-blockers, and ACE 
1 inhibitors in the secondary prevention of all cause mortality in patients with ischaemic 

heart disease. The study is significant for disclosing what was already known on the 
topic and for what the study added. It was known that statins are associated with 
improved survival in patients with ischaemic heart disease but that direct evidence was 
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lacking for the effects of combinations of drugs in cardiovascular disease. 

The study included 13,029 patients who had a first diagnosis of ischaemic heart 
disease. 2,226 cases were matched to 9,064 controls. The study reported that the 
treatments associated with the smallest reduction in all cause mortality were beta- 
blockers alone with a 19% reduction, ACE inhibitors alone with a 20% reduction, 
combined statins and ACE inhibitors with a 31% reduction, and statins alone with a 
47% reduction. 

The study further reported that the drugs associated with the greatest reductions 
in odds for all cause mortality were combinations of statins, aspirin and beta-blockers 
with an 83% reduction; statins, aspirin, ACE inhibitors, and beta-blockers with a 75% 
reduction; and statins, ACE Inhibitors and aspirin with a 71% reduction. 

The study is also noteworthy for the reduction in odds for all cause mortality for 
the combination of statins and beta-blockers with a 54% reduction. (See Table 2, 
Adjusted Odds Ratio). 

The study concluded that combinations of statins/aspirin and beta-blockers 
improves the survival in high risk patients with cardiovascular disease but that the 
addition of an ACE inhibitor conferred no additional benefit. 

This study is significant for two reasons. 

First, it refutes the Office's contention that combining one agent such as an ACE 
; inhibitor (an agent the Office considers "useful to reduce risk of cardiovascular disease 

individually") with other such agents similarly categorized by the Office would be 
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beneficial. The study shows that the addition of an ACE Inhibitor conferred no 
additional benefit, Moreover, the combination would only subject the patient to the 
potential for side effects of ACE inhibitors. These side effects (according to CaptoprB 
Tablets, PDR 2005, pp. 2217-2220) include anaphylactoid reactions, angioedema, 
cough, renal insufficiency, hypotension, and vasculitis. 

Combining agents that the Office considers "useful for a similar purpose" is 
medically unsubstantiated and, because of the potential for detriment, the report 
teaches against the Office's assertion that it is obvious to combine such agents into a 
single dosage unit. This report further speaks to the differences in modes of action, 
interaction, and nuances between medicinal agents and the consequences' of faulty and 
overly broad categorization applied by the Office. 

Second, it provides evidence of unexpected results showing that the 
combinations of drugs on all cause mortality in patients with ischaemic heart disease 
provided increased benefits over those of each drug individually, which was heretofore 
unknown. For example, statins alone provided a 47% reduction in odds for all cause 
mortality and beta-blockers alone provided a paltry 19% reduction. Yet, the 
combination of statins and beta-blockers provided a 54% reduction in odds for all cause 
mortality in patients with ischaemic heart disease. The reduction in odds for all cause 
mortality in patients with ischaemic heart disease is greater for Applicants' combination 
of statins and beta-blockers than for either medication alone. 

In summary, the secondary evidence provided by Exhibits 1 105-1 to 1 105-4 
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shows the unexpected benefits of Applicants' invention. The combination of statins and 
beta-blockers in a single dosage unit provides a simplified medication regimen (which 
has been shown to increase compliance especially in older patients taking multiple 
medications), averts the negative influence on compliance when statin medications are 
prescribed after the initiation of beta-blockers, and provides a reduction in odds for all 
cause mortality in patients with iachaemic heart disease over each medication alone. 

Conclusion 

It is clear that, when Applicants' invention is viewed as a whole, the prior art 
contains no suggestion to combine Applicants' cardiovascular treatment medications 
into a single dosage unit. Where Applicants' components are similar to those 
components shown and disclosed in the prior art, the law requires that the prior art also 
contain some teaching, suggestion or incentive for arriving at Applicants' claimed 
structure. The Office has failed to provide this showing. On the other hand, Applicants 
have provided evidence of noncompliance problems, the under-utilization of 
medications, and the unexpected reduction in odds for combinations of cardiovascular 
medications for all cause mortality in patients with ischaemic heart disease, and 
confirmation that non-adherence or poor adherence to drug treatment is still a 
significant problem in the management of chronic diseases. 

In light of the above arguments. Applicants respectfully submit that Claims 1-10 
and 17-18 of the present application contain allowable subject matter and that the 35 
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USC §103(a) rejections have been successfully traversed. 

Applicants believe that all of the pending claims should now be in condition for 
allowance. Early and favorable action is respectfully requested. 

The Examiner is invited to telephone the undersigned, Applicant's attorney of 
record, to facilitate advancement of the present application. 

Respectfully submitted, 

Dated: Jt/rtLf Robert R. Deleault. Reg. No. 39,165 

/ / Attorney for Applicants 

41 Brook Street 
Manchester, NH 03104 
Tel. (603) 668-1971 
Fax (603) 622-1445 



Cert ificate of Trans mission 

I herebv certify that this correspondence is being facsimile transmitted to the 
United States Patent and Trademark Offioe, Fax No. (571) 273-8300 on November 17. 
2005. 
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Adherence to statins, beta-blockers and angiotensin- 
converting enzyme inhibitors following a first 
cardiovascular event: A retrospective cohort study 

David F Blackburn MiarmD 1 , Roy T Dobson PhD 1 , James L Blackburn PtarmO 1 , Thomas W Wifcon MP FRCPC-, 
Mary Rose Suing phC^, William M Serndiuk Ph*nnP M 



T)F Blackburn, RT Dabsou, Blackburn, TW Wilson, 
MR StJing, WM Semcbuk* Adherence to statin*, beta-blockers 
and an^otcn si n^on veering enrynw inhibitor* following a first 
cardiovascular event: A retrospective cohort SUHty Can J 
Cardiol 2005;2X{6):4S5-4aa, 

BACKGHOUNDi Popularton studios of statin odherence ore sener- 
ally restricted to une to two years of fullow-up and Jo not nnalyw 
adherence ro other drugs, 

OBJECTIVES: To report Icing-term adherence rate* for sraun*, 
angiorensin-convertin« crnvmi! (ACE) inhibitors anil beia-blocker* 
in jmiienui who recently experienced o first cunliovdSCuluc cecne. 
METHODS: Linked udminihmuJ^ dfltanjijiis in dir province uf 
Saskatchewan were nsod in this nirrwpecrlve cohort study- Elitfhle 
patient* received » new xiniin prescription within one ycht of their 
first cardiovascular event herwecn 1994 and 2001. Adhenjnce to 
sracins, heni-hlucker* and ACE inhitneure whh a^essed frum [he rltsn: 
statin prescription roo .sqb«:u,urm cardicwwculnrcvenr. 
RESULTS: Of 1221 eligible patienu. the prorxmina nf piuknu 
adherent to .itofin medications dropped to riO.3% ur one year and 
4&8% ai live years. The decline in the proportion of adherent 
paritincs was most norahle during rhu first two yenw (100% rn £J.?%). 
Several faclors were associated >vich .statin adherence, Including age 
(P»G\012), number of physician service dnya (P=O.037)» chronic dis- 
ease score (P°Q.Q32>. hcra-hlutker adherence (P<0.001) find ACE 
inhibitor adherence (P^O.001). Adherence ro Iwhluckenf and 
ACE inhibiron* wfw ycty similar ro adherence ri> sraun medico rk\n* m 
each yewr of IIil|i»wHjp. 

CONCLUSIONS: PacienH who exhibit optimal adherence over 
one to two years after their initial cardioyujscubr event generally 
reinn In adhere nr <>v<»r subsequent yeiirs. Also, adherence ro beta- 
blockers and ACE inhibitors is significantly associated with suun 
adherence in a suhsct of FHticnta; however, overall adherence ro nil 
three drop wji,< similarly poor- 
Key Word*: ACE iitf\Hivrs; BwhUjckcn Con^ncC; Stwins 



Inobservance des statincs, des b£ta-bloquants 
et des inhibiteura de Tenzyme de conversion 
de Pangiofcensine apres un premier £venement 
cardiovasculaire : Une etude ritrdspective de 
cahortes 

HlSTOfUQUE : En lientfn), les ftudes dc I'ohsenMnee dc* Marines 
b population «xit lirniitfes a la premiere annec nu qux deux prcmiero 
ynne*/» d^ tuivl et tVanalyscnt pws I 'observance d'amrtti lUiklicaments, 
OBJECT1FS ? Rendxe cixnpne dc* vtu* d'oberv-ance de* sratlnes, dc* 
inhibitewr!* de fenpyme de conversion de I'angiorensinia ((ECA) or des 
betit-hloiuianw ches ties pntienta nyam recemmenr v^cu un evenemenr. 
t3«UovafiCg|flir<!« 

METHODOLOOTE ; Des h?»ses dc donnees ad minnrimlm tellers de la 
pn.»vinCe vV*. lit! Swkaichcwan °f" ^ iWili*6w dans ccrrc tfrudc 
r^rto*p»ieclva de cohorres. he* porlenf* irilaititihles oni rccu une noiivefle 
prcsCTipcicfii de Statines duns rnnnce siiivanr leur (WwilUer tfvenemonc 
cardiovasculaire, enw li)94 et 200] - L'ntaerv.™cc d«t «otims, des he*<a- 
hkigiifHiK er des IECA o ftr^ evalu^c enerc la pTcmierc preicriptinn de 
Statincs et un eveYiemeW c^rdiovasculoire sub*^queiH. 
RESULTATS i Sur 1 22] puksntk admi»ih1«c la pruponion qui av;iir 
re&pcctc so prcscripuuit de starves p chute a W % au hour d'nn an er A 
48,8 16 ou hour de cinq ane. U* neVhHsement d* la proponion de p.itienrs 
v]U» i-cspectaient le trairemenr etair le plus inaivjire pen^imr le* daux 
premieres ann£c& (1 00 % a 53,7 ^0- Plwieurs fj^reure /awavinienr b 
i'obflcrvnpcc des statines, y enmpru I'sipc (P=0 k 0 1 21, le nomhrp do jour, de 
service des m^decin^ (P»0,037)» I'indice dc mulavlie ehniniqve 
(PaOAli), Pohservance her;vb|oquanM (IVOX01 > et I'observprice des 
I1ECA (P<0,001). Inobservance des r^tfi-bl^uanrA er des [ECA emit trih 
simtlairc a celle d«e watines a chaque .inn€* de suivi. 
CONCLUSIONS : Us pnflenrs qiu affichent une observance oprimalc 
pendanr. un au deux jtu- a|>res levir premier eveneirteiU cardiovascuKure 
malnticnnent (icnerntemcnt cc cap par la Mike. Pe plus, rohservance des 
bcr>bloquant6 ec des IFCA eii wnsld^raMemenc asweice a celle des 
<ta tines dnni un soiw-firoupe de parients. Toutet'ow* IVibiervance mlnhale 
pux rroii ai6dicaaients ciair tout aiissi faibte. 



In conrmsr to the nwlherencc rates rq.wtcd in seo.mdaiy pve- 
vention trials (1*3), iihservacional studies <4-lO) suggest char 
starm adherence thlls dramatically over one co two venre from 
rhii first smiin pTC^riptiun. However, iufonftuiori libour 
ajhewce beyond r\v<i years is limircd (6,9). In many studies 
(5-8,10), the adherence exhihiccd by patiencs wirh airdiovns- 
ciilnr diftiflfies fieems U) he higher rhan thnt of pfirdenra at low 
risk, bui it is nnv known whether there arc differences. it\ adher- 
ence among par.iep.ts wich different types of c^rd to vascular 



disease or those wich single versus multiple previous events. 
Abo. ;idhetei\ce to concomitant medicatiuns > such ;ts Lviii- 
blockers and anKiocensin-converting enzyme (ACE) 
inhibitors, hna not been frequently examined nnd, thus, it is 
unknown whether nooadherence is more problematic with 
statins trvm with ocher monnlity'Teducinp: n^wxs. 

The purpose of the present .study was to report long- term 
adherence to statin medications in patients who had experi- 
enced a first cardiovascular event. In addition, we determined 
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TABLE 2 



TABLE 1 / . , , 

poreantago of patients adherent to statin medications 



Baseline characteristic* of patients 







Year (number of patients) 
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Adherence manure 


|1U0) 






(3B5) 


|207| 


Number of tablBifi/dayt(ttl 


80.3 


52 B 


51.1 


49.1 


47.8 


Fill frequency* 


61 ,8 


53? 


53.5 


486 


4B.8 



-tn en attempt to wtitefo iha adhamnce moaauro, zafioroflc* rsfes woro cof- 
cuf3»d and compered usm0 distinct equations: m&MOftih tfW frequency) 
snd tabletsMay These mo moosyres were vary higtuy correlated (^0.93; 
P<0.001) and visiimHy identical at ovary year oftoilcw-M among statin users: 
'Data (torn roforonco 0: ^Number of prescription fins divided by number of 
months (24 day*) of observation 

adherence rates ro beia-blockcr* and ACE inhibitors In this 
population of statin u*ers, 

METHODS 

Linked adminUprntivc (hi m nf patienrs receiving a new statin pre- 
scription after experiencing their first cardiovascular event between 
January ], 1994, and December 31. 200 1, went used in thia retro- 
spective culvjrt study. A statin prescription wis* considered new if 
Acre were no «win prescriptions documented In the previous five 
years. The initial cardiowwcuUr event cciuld be a mvocardi.il infare- 
rinn, unstable angina, percutaneous transluminal coTonHry nnftiQ* 
plasty or coronary artery l>ypHss firafr. Alt initial events were 
identified hy primary dwehsr^ diagnoses ( nicernoiional Ctetti/knrion 
af Diseases* 9ih Revlikm 1 11] coded), prwdnrrs in the tmplcal serv- 
ices datahn*e or service codes in the physician services ifatatae. 

Partem adherence was evaluated from the first statin preacrip* 
tion until a recurrent cardiovascular event (myocardial inaction, 
unstable ungina, percutaneous transluminal coronary angioplasty, 
coronary WW bypass gmft or stroke), death, diagnosis of HIV, 
solid orgnn transplantation, coverage lenninarioo (eg, leaving the 
province) or the end of die observation period (ie, December 31, 
2001). Also, patients were excluded if a recurrent cardiovascular 
event occurred within 10 mowhs of the fin* prescrlprlw (n-18). 
The»e exit criteria were developed for a separate analysis intended 
co accurately identify cardiov;u»cuhr events resulting from non-id- 
herence ro cmi in medications. The present paper reports the lon#- 
term adherence to statins, hep- blockers and ACE inhlbimo in 
patients tallowing their first caediovoacular event. 

AH study data were provided from linked admin iterative data- 
Rises in die province of Saskatchewan. The Government nf 
Saskatchewan maintains several datvtoca of information regard- 
ing health services use, including prescription dnjg doca, hospirni 
services doni, physician service* data and vital statistics informa- 
rion (12). These administrative database* have been eleccmnically 
linked to pnjvide data for several observational studies (13-15). 
For ihc present, analysis, drug data were, obtained from the 
Prescription Our Plan database. Over 90% of the population of 
Saskatchewan is eligible for drug plan benefits and all 
Saskatchewan phanujKies ure equipped with point*of'iiervicc ter- 
minals connected in the database. Information transmitted to the 
database on each prescription fill includes the date, drug name, 
brand name, Quantity dispensed and patient infurn^cion. All 
patients were de- identified ai\d given a unique nmdom number lor 
the purpose of Unleinfi tajbrmntiuv only. 

Adherence anaW«»«* 

\n Sti*kaichcw;in, most wrdkwastulov medicatiaoi, including fitotim, 
hecvhlocUera an<l ACE inhihitors, are disrxnvsed in onc^nonth 



Charactortstlc 



Adherence *80% Arihewnce <^o% 
{n=66i) tn<«0) 



Mala [%) 


78.8 


77 5 


Mean age at indox event (yeers) (SO) 


56 6 ($.7) 


or s iy uj 


index event (%) 






MV(Scafd!al infarction 


430 


39 0 


Unstable angina 


140 


18 B 


PTCA 


38 3 


40 4 


CA6C 


4.7 


4.1 


PBtienls with ^1 .S physician 


17.5 


12.7 


service days per month (%) 






Meen physician service days 


1-09 (0.75) 


0.93 (0.65) 


per martin {SO) 






Mego chronic d^BQse boo re (SO)' 


8.4 (2 9) 


8.1 (3 0) 


Dfabetec {%) 


28.1 


243 


ACE inhibitor oae (at least one fill) (%) 


545 


429 


Beta-btoclsaf use (at least one fill) (%) 


70.3 


62-3 


Mean Wlow-vp (years) (SO) 


3.0 (17) 


3 3(1.7) 



^Chronic diaoaso scorn wm calculated on me oasis of medication uso 
(13, 17). ACGAnghtenain-convCffing enzyme; QA&G Cowan/ artery bypass 
gran; ptCa Percutaneous transluminal coronary ongtoptasty 



(34 dny) quantities. Therefore, adherence to these median ions 
was measured using the fill frequency, cakulnurd by dividing the 
nomhev of precripclan fills during the observation period hy the 
number of months of ofcmeivatkvi. For example, a paricnt filling 
eifihr prescriptions during a 10-mcmrh period (340 days) would ht^ 
considered 60% -adherent. T!te. authors round a very hijjh eturela^ 
tion (r-0,95; P<0.00l) between die fill frequency and annrhcr 
mca&ure used p determine statin adlterence (9) (ie, number of 
statin tablets di.ipcixsed divided by number of day* of observation) 
(Tame 1). Patients were allowed (O switch between ^nos wirhin 
the same cl>#s without affecting their adherence warns. Similar co 
pDrients m other studio (5.6,9,16). puienn in the present study 
were considered adherent if diey exhibited rates of R0% or greater. 

For each of the five years following the inirinl statin prescrip- 
tion, the pixiporcion of pntienK who remnined adherent (rWd «r 
jrrvitter) eo swtiqs. beta-blockcrt and ACE inhibitors was derer- 
mined- However, many subject* had not filled u pcescripiion for u 
beta-blucker or an ACE inhibiUir because ri^c studyV elifiibiliiy cri- 
teria required only an initial swtin prescription. Tl^eoifore, the prfv 
ponit^n of patients adherent to statin medicntions was determined 
from the entire population, but the pruporcioni adherent ro beta- 
blockers and ACE inhibitocs were restricted ro those receiving ut 
least one prewriprion for a beta-blocker or an ACE inhibitor dur- 
ing ihe observation period, In this way t the portion nf ndhcnmt 
patients was consfeiendy based on >xitieots receiving at least one 
prescription for the agent, of interest. 

Linear rcgre^ion analysis using fill frequency ro Matin medica- 
tions as the dependent variable was pertVrtned on the entire 
ulacion of statin uaers. Seveml covariatcs w^Te entered into the 
model, including sex. age on day of fim starin prescripcion> initial 
stacin ^scribed presena*. of diabetes (hospital Jia^vosU, or pre- 
scription for insulin or an oral hy|X»glyceinic), and days hospital- 
ized :ind 'physician service d»ys' per month of observation, 
Phy.^icinn service days wtiTe estimated by the number o! distinct 
dares in which physicians 1 fees for service claims, Including out- 
pnticnt vtoiw. were submitted co the physician services datahaso. 
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♦Number of eligible patients at each interv&l 
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1 


2 


3 


4 
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Statin users 


1140 
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591 




207 


Beta-blocker 


707 


525 


365 


237 


116 


ACE Innmiror 
uscrv 


435 


3^3 


214 


147 


77 



Yoarr Year 2* Year 3* Year 4* Year 5* 
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Miitig rfc rawifchf of juiiaus ^Ump cr lemr on* pwscnpwm fa each respective wetimwn as ihe denummaw 



Additional cavnrinte* included rime to first prescription from ini- 
tial cardiovascular e verity type, of event, survival rime, chronic dis^ 
case store based on overall medication, use {17), ACE Inhibitor 
adherence^ bern-blocker adherence, prior use of beta-blockers or 
ACE inhibitor* and pcricicl of entry inro the study (1994 w 1996, 
1997 to l^S or 1999 to 2001 ). All analyses were performed using 
SPSS for Windows version 12.0 (SPSS Inc, USA). 

RESULTS 

One thousand two hundred twenty-one subjects filled a new 
statin prescription wiihin o year of their I ie«c card iovfcscu tor 
event (Table 2). The mean age uf patients was 58 years, 
77% ware men and 26.4% had diabetes. The statins initially 
prescribed were atorvastatin (29.3%), pravastatin (26.1%), 
limvumUn (25.6%), fluvmuin (8.4%), Immitatin (6,2%) 
nnd ccrivasraTin (4.3%). Among the statin users, 814 patterns 
(66,7%) filled nt least one beta-blocker prescription and 
600 patients (49.1%) filled su least one ACE inhibitor pre- 
scription. Only 34.8% (n-425) of the statin users filled at least 
one prescription for a beta-blocker and an ACE inhibitor, The 
average period of observation was longer than three years 
(meun 38,5*21 munch*, range 1 0 months to eight y«r*). 

One year after the first statin prescription, 618% of sub- 
jects remained adherent ro statins. This number gradually 
declined to 48.8% ac five yean. Of interest, among die sub- 
groups of patients taking beta-blockers or ACE inhibitors, 
inherence rarcs ro these medications were strikingly similar to 
chnse of swtins (Figure I). Although a definite subgroup of 
patients refilled all three prescriptions regularly, nonadherence 
to these medications appeared randomly distributed, with no 
single medication being selectively neglected (data not 
shown). 

Linear regression analysis implicated a number of covnriaies 
thuc were siRnilkantly associated with statin adherence, 
including increasing age (N0.012), number of physician serv- 
ice clays pet ninmh (P-0.0)7)> chronic disease score 
(IMJ.032), increasing bcra-blocker adherence (P<0.00l) and 
incrwisiny ACE inhibitor adherence (P<0.001). In contrast, 
adherence was native I y influenced if statin medl cations were, 
prescribed after the initiation of beta-blockers (P=0.017) or 
ACE inhibitors (P<0.001). 

DISCUSSION 

Two years after Lhc initial prescription, 53.7% of our papub- 
ciun remained adherent to their statin medication Although 
this rare is noc optimal, it compares favourably with two-year 
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adherence rates of 32% (6) and 40% (8) in two recently pub- 
lished trials. Others (5,10) have ccporud even lower ndher- 
ence rates to statin medications. Compared with the 
populations in the studies mentioned above (6,8). our popula- 
tion was younger and had recently experienced a first cardio- 
vascular event. Although recent cardiovascular morbidity has 
been associated with higher adherence (5-8,10), our analysis 
Witt limited co patients experiencing their first cardiovascular 
event, while previous investigators have not made this distinc- 
iiou< Wt believe patient Adherence is lively higher Jitter a first 
event than after a fiecoixl or third event, which could explain 
che higher adherence rates nqpuried in chc present study, 
Further study is needed to clarify the impact of cardiovascular 
morbidity on statin adherence. 

We observed 43.8% of patients co be adherent hi five years. 
Larsen ec a! (9) observed a 50% adherence mrc at three years, 
while Renner et ol (6) found that only 26% of patients remained 
adherent at rive years. However, in the btter report, the inclu- 
sion of patients without cardiovascular disease was likely respon- 
sible? for the extremely low adherence rate. Similar ro 
populations in other studies, our population de.momr rated a sis- 
niheanc drop in adherence over die first two years hut stabilized 
between year 3 (533%) and year 5 (48.8%). The fine two years 
of therapy appear to be a Critical period during which follow-up 
and support of all new statin users should he inrensive. However, 
statin adherence appears to stabilize after two years of therapy. 

Previous statin adherence studies have not evaluated con- 
comitant medications, *uch as ACE inhibitors and beta- 
blockers. In our sample of sratin users, adherence to these 
medications appeared to be equally poor ro chat of Matins 
(Figure I). These, data suggest that the commonly reported 
problem of statin nonadherence may be a signal oi overall 
medication nonadherence because statin nonadherence w;u» 
not uniquely low in our population. 

Similar to other srarin adherence studies (6,9,10,18,19), in 
our study we found that increasing age was unciaicd with statin 
adherence. However, we also observed significant association* 
among beta-blocker, ACE Inhibitor and statin adherence. In 
consist to the notion that higher numbers of daily nudicaciiffl* 
reduce adherence (IS), our findings soy^v that this may not 
always be tme. Similar finding have been reported recently in 
patients receiving llpid-lowerlng or ACE inhibitor therapy ( 1 6). 

Our analysis hud certain limitations. Our inclusion criteria 
were intended w Itlonrifv a hmntjgenerujx population of new 
statin users who recently experienced a first cardiovascular 
event. These criteria identified only a portion of the starin, ACE 
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inhibitor an<i beia'blockcr users in Swlaitchewnn. However, it is 
likely that inn* results are compnnbk With chuse of che enure 
fttpufetion of patients taking these drug*. In fricc^ our dtiidy 
population may lu»v<? demonstrated higher than average adrwir- 
eo.ee rare* because rvcenc ciuditwascut ar nuirhidity appears m 
improve adherence (53-10). We assumed that filling a statin 
prescription jiraam consuming the entire supply- Considering 
tluu many pnricnu pay for their suit in medication* in 
Saskatchewan, it is unlikely dun patients would purchase this 
expensive medication hut nor consume the supply. However, 
we wen- unable to accounr far levels of income or CLvpaymcnr 
status, which may be a factor Inlluvndng medication adher- 
ence. Also, we assumed adherent patients mast fill one pre* 
scription per month, This restriction was relatively 
conservative hecfiuse. some patients may split doses, allowing 
every Other month fillinpf. However, patients who refilled 
chcir prescriptions every month were likely w he correctly" 
identified as adherent. Despite using this conservative meas- 
ure, we found a rtknively high rate of adherence compared 
with the reported rates in other jurisdictions. 

Alchuuiih we can accurately asses* frequency of medication 
fills from our dru« plan database, it is impossible co determine 
che reasons for nonaclhercnce. Although health prolciiUiiinh 
often associate poor adherence to patients' unwillingness to 
i^ke these medications, it must be emphasized that this prob- 
lem Involves far mure tone* than patient behaviour. Lack of 



encouragement, support, trust, follow-up and education, >md 
high costs are only a few possible, contributors to the problem 
of nunadhctencc in Canada and elucwhete. In our view, this 
problem has more to do with the health care system and health 
care professionals than with patients themselves. 

CONCLUSIONS 

Out data suggest that patients with cardiovascular disease who 
exhibit adherence cn statins after one or two years ^nemlly 
remain adherent over subsequent years. Abo, adherence to 
other medications, such as ACE inhibitors and beta-blockers. 
La likely related to statin adherence in many patients. In the 
present p/ipular.ion, nonadherent was not unique ru or more 
marked with Statin medications; patients were equally likely to 
neglect ACE inhibitors or beta-blocker*. 



FUNDING: This snidy wa* funded by nn unrestricted research 
grant from the Saakstchewan Henlrh Research Foundation (for* 
mcrly Healfh Services Ur.ilisar.ion and Re search Commission). 

DISCLAIMER^ This study is based in pan on nonidemifiablo 
data provided by the Saskatchewan Depanment n« Health. Ttk- 
Incerprecation and conclusions contained herein do not necessar- 
ily represent those of the Government of Saskatchewan or the 
Saskatchewan Department of Health 



REFERENCES t ^ , 

1. Sndtf FM, Prkfer MA, Move LA. ci al; CMttterol nnd Rwurrcnc 
Evonrs Trial invesriflsinirs. The eflecr of piavasratin on coronary 
events tfrvr HtyocairUd infiirirriun in patients with average 
chobfflrol level*. N Engl J Mctl LWO;J.35:lOOi'9. 

I The Lon^'Tcrra Intervention wich Pnivasratin in kchiwmte OIscr^ 
<l_iPt[>) Study Group. Prevention or'caftllfivascular evenrs mo c\c*d\ 
with WiWAscapin in pylori™ wi»h enconnry taarr disease and a broad 
rW -of initial chntesrernl kvcls. N Engl J Med MteWAMMI. 

3. JWiuiuiwd u-iliI of ehuUwerol fom-intf in 4444 padents with 
coronary hearc teuc: The Scandinavian SimvpKOtm Survival 
StuJy (4S>. Uncrt 1 994; VI4: 1383 

4. Andra4c t>l£. Walker AM, Gorileih LK, er \l Piaconhmmrinn ol 
aniilnTCflipuJemic drucs - do ™« reponetl In clinical rriuU rftfleet 
rarcJnprumry care k«I W ?N Enpl J M^d IW$;3J2:I U5 ; 31. 

3. Avnm J, Monerrct J, Ucout A, cc nK PertUrencc i* use of Upu1* 

inu>«rin£ medicarlnns: A cruSS'i\nrion:il siudy- JAMA 

IWRt279:145a-6Z. 
n. I-Wrmer JS. CJIynn KJ, Mnjam H. Nwmiann PJ. Wcmstx-Jn MC. t 

Avom J. Lons-terai persistence In u*t nf scarin t^e^pv 'n elderly 

P^)enrv}AMA2C02;2»8:4^'6l. 
7 tnsuM W. The prublera of ccn-npliancv ro cholesterol ultmnfi therapy. 

J Intern Med 1 Wj2il;3l7-25. 

8. Jaekevieius CA, Mnmdnni M,Tti JV Adherence with swnn therapy 
in ckk-rly pncknw with and without acute corvnary syndromes. 
JAMA 200ZatW:4A2-7- 

9. Lip*-n ), Andersen M, KragstnipJ. Gr:u« LR Hlffh pcrtiJiens'e nf 
swijn in a Drmikh rv^pglation; Compliant* stittly 1993*19911. 

Br J Clin Pharmacol 2002;SV175-8. ^ 



10. Simons LA> Uvib G. Shaorw J. Apparent Jisi k 4 >nTinuar.ion rate* 
in patients prc^rW lipicPUnvcrSrkJS diufis. Med J A»«i 

11. Ifibsrnauoreil Claasificnrlen of DiKawN, Revision (Clinual 
Modification). Washinfiron: Puhlic Hcalrh Service, US [Vpanmem 
of Health and Hvmnn Sorvk'«$. lOiW. 

12. Litwney W, Beck P, McNutr M, Stmt M, Osci ft Nkhol J. Hcahh 
daotaet in Sasltnrchcwfla. In: Smini fi. (M- Phanrtaci»pidemioleRy, 
3rcl dn. Chichester; Wiley, 2000:325-45. 

\.\. Johnsujf* JA, Majumdar SK, Simna^n SH, Toth EL IVaeascd 
aiortnlicy ussockircd with fhe use c^'metfiirmin ronqMrntq ufiin 
fltiltbaylurea monarKcr.apy in Type 2 diabeirt. IKihrTca cr^ 
2002;25:2244-a. 

L4, Simpson SH, CirabL.n P, )»cora P, Johnson JA. TIk- **i ef major 
camnrfaidMy i« people with diahct«aie»in», CMAJ 2W3;l68:lfi6L-7, 
. 15. Suisin S, Ernst \\ Deouyoyn palr«n M, Cyl B. Law-tl.^e i^alod 
cort'cojtcmids and the prcvenMoa of Jeach I mm asthma. 
N Enff! J Med 200i> r i43:332-6. 

1 6. Sh^lartiky Sj, Uvy AR. £fk*t :tt" numhtrr of mcdicuiior* on 
caivliovasmlar rh*.rapy adberence. Ann rtiHrmaenthtr 2002^6: 1 532-S, 

17, Von K<nti' Wanner El I. Snundws K. A chn-wiie divnse scon* rnim 
auromnr.d pharmdcy duu\. J Clin Epidemiol l992;-t*>: 197*203. 

18, Kiortai* DN, Olral R Bntfkerf H k Turpin G. Facronf a^xiaicd wiih 
low d wpliance vyJth lipiO'lowcrin^drugs in hyperUpidcmic poiicnr*. 
J Clin t'lwm Thct 2000 : 25i445-5 1 . 

19. Cnionncll IX.; Hrown CM, Pbiok VK. AUemanvc thrcapV «» 
adhrtr*acQ ro antihyperliridranc dmgs in a lipid cUnle. Am J Health 
Sysr Pharrn 200^58:1037-21. . 



Can J Cardiol Vol 21 No 6 May 1, 2005 

| PAGE 19/64 * RCVDAT 11/17/2005 8:35:20 AM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/24 * DNIS:2738300 ^ CSID:6036221445 * DURATION (mm«s):22-44 



11/17/2005 09:22 LAWYERS CHAMBERS -> 15712738300 



NO. 612 EP20 



Tfrvlmoioto Kvuinniji>h (Jailer 




Technology 
Evaluation 
Comer 

Blue Croae and 

Blue Shield Association 

225 Norlh Michigan Avenue 

Chicago, Illinois 60601-T680 

888.852.^521 

vvww-hebs.com 



® Meff^rfd marliA of U» T»uc CnM find Blue Shift! ASWCtoUon, on A^O^Hon or Int^wlem Blue Crosi nml Mm* Shield Plans 
rtoff tiered u-rtdonwk. of Koiaor Penmanonfc 

* nrv» i^v%« rmri A>,,p fthWrl AMnHnlkM. l\ftl&nid\lCl (0* YvUhOM PHOT AllttlQrtali<m & flfQ?liMl«). 

PAGE 20(64 ' RCVD AT 11117/2005 8:35:20 AM [Eastern Standard Time] * SVRiUSPTO-EFXRF-6/24 * DNIS:2738300 * CSID:6036221445 1 DURATION (mm-ss):22-44 



11/17/2005 09:22 LAWYERS CHAMBERS -> 15712738300 



NO. 612 





Program 

Volume !«. Na 12 



BlucCross 
Association 

oflTii)r|WMl^r 



Special Report: Interventions 
to Improve Patient Adherence 
with Medications for Chronic 
Cardiovascular Disorders* 



Executive Summery ' _ 

The objective of this Special Keportis to review the evidence on the effectiveness of Interventions t0 
ImpTove pottent adherence with prescribed cardiovascular medications. Due to the large quantity of 
literature to this area published over an extended period of tone, and the existence of numerous pub- 
lished systematic reviews, the approach taken is a "review of reviews." Published systematic renews 
thai have addressed wis specific question will be Identified and examined Jn-deplh. The quality or the 
eviaence will be both judged on the methodological quality of the systematic reviews, and also on the 
quality of the evidence contained in the primary studies. 

Interventions will be grouped into several broad categories: simplified dosing schedule; behavioral 
Interventlons; educational interventions; and "complex" interventions (those consisting of more than 
one discrete component). Adherence rates will be the main outcome measure, and rates oradher- 
ence for patients receiving the intervention will be compared to rates in patients not receiving the 
intervention, interpretation of the evidence will address both whether interventions are effective as 
judged by significant group differences between control and intervention, and the magnitude or the 
Improvement that resulted from the intervention. 

The final evidence base consists or 7 systematic reviews, which In turn include evidence from 09 
primary studies. In 8 of these 7 reviews, the individual studies could be grouped by type of interven- 
tion; there were 21 studies using dose simplification. 9 using behavioral interventions, 6 using complex 
Interventions, and no studies that used education alone. Formal quality assessment of the systematic 
reviews did not reveal major sources of bias in selection of studies or interpretation or evidence. 

Despite the large quantity of evidence, only a limited number of conclusions can be made. There 
is evidence that a variety of interventions can be effective in Improving adherence. There is consis- 
tent and robust, evidence that simplifying medication dosage schedules leads to improved adherence. 
The greatest improvement in adherence occurs when medications dosed more than twice doily are 
compared to once-daily dosing. However, given the current preponderance of once* and twice-daily 
medications in clinical practice, the relevance and potential benefit of this type of intervention 
is diminished. 

For other categories of interventions, the evidence is not adequately robust to conclude that 
such approaches are efficacious as a group. Some behavioral interventions demonstrate evidence 
for sign meant improvements in adherence but others do not. The overall evidence on behavioral 
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imerventforis suggests that the benefit of single-strategy brlervenuom \$ not expected to be large. 
No evidence was Identified inat evaluated education alone as a single intervention, alrhougn 
education was included as a component of some complex interventions. 

Complex Interventions showed benefit In some of the studies, and the magnitude of the benefit 
waa generally larger than reported for aingie-straiegy intervention*. However, many of the 
complex interventions are resource Intensive, and may not be easily replicated or implemented 
in today's environment This limits the generalizability or the results of trials that employ complex 
interventions. Furthermore, it is not possible to determine which specific components of these 
complex strategies resulted in benefit, thus making it difficult to design pragmatic interventions. 

Conclusions are limited mainly by the quality of the primary studies themselves. The literature 
base is incomplete in that many potential types of interventions, e.g., education, hnve not been 
adequately tested in high-quality trial*. There is a lack of trials that target populations that are 
expected to benefit most, such as patienU who have demonstrated non-adherence. Also, there 
are no trials thai tailor interventions to the specific needs of patients. As a result, it is not pos- 
sible to determine the expected magnitude of benefit for specific interventions applied to specific 
populations. Furthermore, there is virtually no evtaence available to determine the comparative 
efficacy of different Intervention*, or the comparative efficacy of a single intervention applied to 
different populations. 
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Objective 



The objective or th Is Special Report Is to 
review the evidence on the effectiveness of 
interventions to improve p&Uent adherence 
wtth prescribed cardiovascular medications. 
Due to the large quantity of literature In this 
area published over an extended period of 
time, and Hie existence or numerous published 
systematic reviews, the approach taken is a 
"review of reviews." Published systematic 
reviews that have addressed this specific ora- 
tion will be identified and examined iu-depth. 
The quality of the evidence will be both judged 
on the methodological quality of the systematic 
reviews, and also on the quality of the evidence 
contained In the primary studies. 

Interventions will be grouped into several 
broad categories: simplified dosing schedule; 
behavioral Interventions; educational inter- 
ventions; and "complex" interventions (those 
consisting of more than one discrete com- 
ponent), Adherence rates will he the main 
outcome measure, and rates of adherence 
for patients receiving the intervention will he 
compared to rates Jn patients not receiving 
the Intervention, interpretation of the evidence 
will address both whether Interventions are 
effective, as judged by significant group dif- 
ferences between control end intervention, 
and the magnitude of the improvement that 
resulted from the intervention. 



Background 



Adherence with medical care Is a broad, 
complex topic. Patient adherence with pre- 
scribed medications is just one component of 
overall adherence, but is itself a broad topic 
that can be conceptualized in different ways. 
This Special Report takes a disease-specific 
approach, focusing on chronic cardiovascular 
disorders. A disease -specific approach to adher- 
ence ia useful since the issues vary consider- 
ably across different diseases and different 
treatment modalities. Per example, in psy- 
chiatric disorders, symptoms of the condition 
Itself (e.g., the presence of depressive and/or 
psychotic symptoms) may play a large role tn 
adherence, in these cases, disease conlrol and 
medication adherence are intricately related. 
For certain medical diseases such as diabetes 
or asthma, adherence involves a large degree, 
of disease self-management. Thus, it Is dif- 
ficult to separate the effects of adherence 



self-management activities from me effects 
of adherence with medication hiking, both of 
which may impact outcomes. 

Chronic cardiovascular disorders represent an 
attractive area of focus since these conditions 
allow a relatively clean evaluation of adherence 
with medication use. The majority of disorders 
in this class, such as hypertension and hyper- 
Upidemia, are asymptomatic conditions for 
which chronically administered medications 
have a direct beneficial effect on outcomes. 
Adherence with cardiovascular medications is 
therefore less confounded by symptom control 
and/or other disease management activities. 

Non-adherence with prescribed cardiovascular 
medications is widespread, In hypertension, 
it ia commonly cited that 50% of patients who 
are prescribed anti-hypertensive medication 
treatment drop out of treatment {Vermeire et a). 
200J). Of patients who persist with treatment, 
an additional one-third does not taHe sufficient 
doses to achieve optimal blood pressure control 
(Vermeire et al 2001). Despite these general 
percentages commonly cited, precise informa- 
tion is iacKing on rates of different subtypes of 
n on -adherence, adherence in specific patient 
populations, or adherence with specific treat- 
ment modalities. 

The etiology of non-adherence is complex, and 
potentially fraught with value-tad en attributes. 
Contributing factors may be related to patient 
behavior and beliefs, provider behavior and 
beliefs, as well as features of the current health 
care system itself. These behavioral and oilier 
contributing factors can be described, without 
attempting to Impugn the motivations behind 
the behaviors or the societal policies that create 
harriers to care. Thus, although this Special 
Report refers to patient adherence, the patient 
may or may not have control over many of the 
factors that contribute to non-adherence- 

Defining and Measuring Adherence 

The complexity of the issues around paUent 
adherence with medications is reflected in die 
many different patterns of medication non- 
adherence thai have been described. These 
are often classified into the broad categories of 
intentional and unintentional non-adherence. 
Intentional non-adherence refers to instances 
where patients consciously decide not to tafte 
medications as prescribed. This Is most often 
manifest as a failure to Jill a prescription after it 
Is given, or a failure to refill a medication that 
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the patient hod previously started. Patients may 
decide not to TtU a prescription due to beliefs 
that the medication is noi effective, fear or 
adverse effects, cost, or inconvenience. These 
decisions may result from a lack of Informa- 
tion, poor communication, inadequate access 
to care, or may be related to emotional factors 
such as anxiety and/or depression. 

Another form of Intentional non-adherence 
is overdosing or underdosing. Patients may 
take more than the prescribed dose if they 
feel that -more Is better," coupled with a lack 
of understanding of principles of drug dosing. 
Conversely, patients may take less than the 
prescribed dose due to adverse effects or 
cosus, which again may be associated with 
poor understanding of drug dosing* 

Unintentional non-adherence Is more common 
than intentional non-qdherence, and refers to 
situations in which patterns attempt to adhere 
but are not successful. This typically result* in 
underdosing as a result of random or systematic 
missed doses. A "drug holiday" occurs when a 
patient stops a medication for a period of time, 
for example* due to procrastination to obtain- 
ing a refill. Another partem of unintentional 
non-adherence is caUed a "chaotic" pattern, in 
which a patient takes approximately the correct 
number of doses, but not at the prescribed inter- 
vals. A chaotic pattern may result when patients 
inadvertently miss doses, and then "double-up" 
or increase their subsequent dose(s) in an 
attempt to moke up fan the missed dose(s). 

There are similar complexities encountered 
in measuring adherence* A number of poten- 
tial methods can be used, but none is ideal. 
The choice of method will substantially influ- 
ence the absolute rates of adherence that are 
reported, and may even influence the ability 
to detect any improvements in adherence that 
result from an intervention (Dunbar- Jacobs 
and Mortimer-Stephens 2001). 

Patient self-report is used In clinical practice 
and has also been used in research studies, hut 
has the greatest potential subjectivity. A less- 
subjective mothort Is "pill counts," a common 
approach in research studies. Pill counts are 
performed by having patient* bring In their 
medication botde(s). A researcher then counts 
the number of pills that have been removed 
(torn the bottle (fi) over a specified period of 
lime. Another less-suhjectlve method is phar- 
macy records, if available, which represent a 



direct and objective measure of medication 
refills, although not necessarily the actual 
amount of medication taken. Measurement of 
drug levels in the blood or urine is the most 
direct and objective method of monitoring, but 
also the most expensive and least convenient- 
Electronic monitors for measuring adher- 
ence have been developed recently; these are 
primarily Intended for use in clinical research 
trials. These monitors fit onto the medication 
bottles supplied to the patient, and record 
each time the bottle is opened and pill(s) are 
removed, thus providing a record of both the 
number of pills removed and the liming of 
removal* Many researchers consider electronic 
monitoring systems' to be the current gold 
standard for measuring adherence in clinical 
trials (Claxton etal. 2001; Mallion and Schmill 
200 1). Comparisons between patient self-report, 
pill counts and electronic monitoring demon- 
strate lower rates of adherence when measured 
by electronic monitoring compared to other 
methods. This implies that patient report 
and pill counts systematically overestimate 
adherence compared to electronic monitoring 
(Mallion and Schmitt 2001), and that electronic 
monitoring is more likely to yield results that 
are closer to the true adherence rale. 

An overriding problem in measuring adher- 
ence is the vulnerability of measurements to 
the ''Hawthorne effect " l.e., a change in patient 
behavior as a result of being monitored in a 
study. This is especially true when the partem 
knows the methods being used to measure 
adherence, or anticipates negative conse- 
quences resulting from non -adherence. Even 
with the more objective methods of measure- 
ment, such as pill counts or electronic monitor- 
ing, patients can remove medications that have 
not been taken from the bottle in attempts to 
appear to be more adherent than Ihey actually 
are. Blood or urine levels of drug are perhaps 
the most objective meanure, but can still be 
influenced by patient behavior if they know 
when the levels will be taken and adhere care- 
fully for several days prior to measurement (the 
''toothbrush effect"). Novel research designs, 
such as not informing patients that adherence 
is being measured, can alleviate this problem, 
but may be problematic m other ways. 

Regardless of the type of measurement used, 
adherence outcomes can be reported in dif- 
ferent ways. Mean adherence rales can be 
expressed as a continuous variable ranging 
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from 0-100%, representing the percentage 
of prescribed medicatinn(s) taken. Another 
common way of reporting adherence is to 
dichotomize ^adherence* or "non-adherence" 
by whether a threshold percentage medication 
Is taken (typically greater than 60% of pre- 
scribed medication) , This allows outcomes to 
be reported at the patient level, as the percent- 
age of patients that are adherent. However, this 
threshold Tor defining Adherence Is somewhat 
arbitrary, and has not been validated empiri- 
cally as a clinically sl^ificant cutoff point. 

Factors Associated with Non-adherence 

Numerous clinical and demographic facto rA 
have been associated with medication non- 
adherence. However, predictor* vary across 
different cluUcal populations and according 
to the methods used to measure adherence 
(Dunbar-Jacob and Mortimer-Stephens 2001). 
Doe to this variability, together with the large 
number of different predictors identified in 
various clinical populations, and the inter- 
relationships among many of these factors, it 
js not currently possible to accurately predict 
adherence wUh medications (Dunbar-Jacob 
and Mortimer-Stephens 200X). 

The complexity of dosing schedule and adverse 
effects are prominent factors that are consis- 
tently associated with adherence (Vermetre 
et al. 2001). Adherence is inversely correlated 
with the number of medications prescribed 
and Ihe frequency of dosing. Adverse effects 
are frequently cited as the principal reason for 
discontinuing medications (iialkrishnan J 098). 
Furthermore, rates of discontinuing prescribed 
medications correlate with the incidence and 
seventy of adverse effects* especially for asymp- 
tomatic conditions (Mallion and Schraitt 2001). 

Adherence rates difTer for specific medications, 
even when prescribed for Ihe same clinical 
condition. Adherence with statins for hyper- 
Upidemla has been shown consistently to be 
higher than adherence with oiher classes of 
Upid-lowering agents such as resins or niacin 
(Avorn et al. 1098). For hypertension, numer- 
ous studies have shown that adherence is 
higher with angiotensin-con verting enzyme 
(ACE) inhibitors or calcium channel blockers, 
when compared to diuretics or beta-blockers. 
Differences in adherence rates for particular 
medications that treat the same disorder are 
likely related to adverse effects or inconve- 
nience issues (Avorn et al. 1008; Mallion and 
Schmitt 2001). 



Demographic factors associated with adherence 
include age, race, gender, marital status and 
socioeconomic status, but these demographic 
factors tend to be weak predictors of adher- 
ence (Veimeire et al. 2001; Dunbar-Jacob and 
Mortimer-Stephens 2001). increasing age is 
positively associated with adherence, although 
this relationship does not hold for elderly 
pauents (Vermelre 2001). For patients above 65, 
some studies have reported that adherence is 
inversely correlated with advancing age while 
other studies have reported no relationship 
between age and adherence (Dunbar-Jacob 
and Mortimer-Stephens 2001; Balkrishnan 
1008). Caucasian race is associated with higher 
adherence rates when compared with African- 
American and other minorities, as Is higher 
socioeconomic status (Balkrishnan 1008). 
Single patients have lower adherence rates 
overall when compared to married patients 
(Dunbar-Jacob and Mortimer-Stephens 2001). 

A variety of social and behavioral factors have 
been associated widi non-adherence, but the 
predictive ability of these types of factors has 
been inconsistent (Balkrishnan 1908). Patient 
beliefs and expectations are related to adher- 
ence, but these factors are difficult to measure, 
oategorUe and quantitaie. Reliefs and concerns 
about taking medications can have an impact 
on adherence; these types of factors are highly 
Individualized and intertwined with family, 
cultural and religious beliefs. Factors related to 
affect and mood, such as depressive symptoms, 
have been linked to lower rates of adherence. 
Similarly, higher level of social support has been 
shown to correlate with increased adherence. 

Final ly, costs and access may be important 
predictors of adherence in certain populations, 
but not in others. For elderly patients and 
Innev-city urban populations, the cost of 
medications has been demonstrated to be an 
important factor in adherence (Balkrishnan 
1908), whUe cost is often not an Issue for 
insured popidations. Lower income levels and 
lower socioeconomic status (s associated with 
lower odherence, although this relationship 
holds even when full coverage for prescribed 
medications is available (Avorn et at IQ98). 

Some of these factors are modifiable, such as 
type or dose of medication and can be easily 
changed without detriment to patients, provid- 
ers, or society. Other factors are generally not 
modifiable, such as age, socioeconomic status, 
or Insurance status. Still others, such as deficits 
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in knowledge or cultural beliefs, way be some- 
what modifiable if targeted interventions are 
devised. However, imervemions targeting these 
types of factors need lo respect the autonomy 
of patients' belief systems and the primacy of 
patients' authority for medical decision-making. 

Effect of Non-adherence on Outcomes 

The effect of non-adherence on outcomes 
of chronic cardiovascular disorders remains 
Incompletely ttnderstood- In clinical trials, it 
has been well established that outcomes are 
better For patients who adhere to therapy com- 
pared with those who do not (McDermott et 
a|. 1007; DlMotteo et ai. 2002). DlMetteo et al. 
(2002) performed a quantitative meta-analysis 
of the relationship between adherence and out- 
comes across a wide variety of disorders. The 
combined reJarlve risK for adverse outcomes in 
non-adherent patients compared with adherent 
patients was 3.4 (05% Ch 1.8-7.4) for patients 
with hypertension, 2.8 (95% CT: J .7-4.7) for 
patients with hyperlipidemla, and 1.5 (95% Cfc 
0.0-2.4) for patients with heart disease. 

However, adherent patients may differ from 
non-adherent patients on a variety of clinical 
and demographic variables chat potentinlly 
confound the causal relationship between 
non-adherence and outcomes. For example, 
patient* with hypertension who are adherent 
with medications are also more likely to adhere 
with other beneficial health behaviors such as 
diet and exercise. While it is lUtely that non- 
adherence results in important negative effects 
on clinical outcomes, the research in this area 
has not adequately defined the extent to which 
differences La outcomes are solely attributable 
to non-adherence. 

Insight into this problem can be obtained from 
clinical irials that compare outcomes of adher- 
ent and non-adherent patients in both the 
experimental and control groups. In 5 large 
cardiovascular clinical trials that reported 



these data (Table 1), non-adherem patients In 
the placebo group had similar elevations in 
the relative risk for adverse outcomes as did 
non-adherent patients in the experimental 
group (McDormort et al. 1007). This has led 
some authors to speculate that adherence may 
be a marker for a variety of health behaviors 
that are linked to Improved outcomes. If this is 
true, then the potential benefits associated with 
improved adherence may be overestimated, 
and interventions intended to Improve adher- 
ence may not achieve the desired effects on 
health outcomes (McDermott et al- 1097), 

Interventions to Improve Adherence 

Numerous different interventions intended 
to improve adherence have been evaluated 
in clinical trials. These ran^e from single 
Interventions such as dose simplification or 
automated reminders to complex, multi-modal 
interventions involving behavioral educational, 
and/or affective components, for the purposes 
of this Special Report, interventions will be 
classified into the following 4 categories; 
1) dosing changes? 2) educational programs; 
3) behavioral programs (including counseling 
and other psychosocial components); and 4) 
"complex" interventions consisting of multiple 
individual components. Table 2 gives examples 
of types of interventions in each category that 
have been described in the literature (adapted 
from Roter et al. JOGS). 



Methods 



Search Methods 

The MEDLINE database was searched using 
me Medico! Subject Heading* (MeSH*) term 
"patient adherence" cross-referenced with 
the terms (all fields); (medication OR drug 
OR pharmaceutical OR prescription), Limits: 
Review. The search was performed from 
January 1080 through October 2003 and was 
limited to English-language articles reporting 



Table 1. Outcomes of Non-A dherent Patios in a Large Cardiovascular Trial (Adapted from McD&rmott et al. 19371 

" " RR for Outcome in Non-adherent Patients 

Study Outcome Placebo Acxiva Drug 

Coronary D^0 Project • Mortality at 5 yea re 1.9 16 

Research Croup 

Blocker rlaart Attack Mortality at 2 years 2.5 CI: O.fl-7.0) 3.1 (06% O: o.ft-10.31 

Trial Research Group - 

Golloaher at al. 1993 Mortality at 2 yeara 2.8 |B5% CI: 1-0-7.6) 1.9 <S6% CI: 0,5-8/U 
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Table 2. interventions to improvo Adherence Described in th& Uterature (adapted from Roter et al. 1998) 



Posing Change 



Less frequent dosing 
TrarrsdermBl dosing 
Adharence-enhancing 
packaging 



Educational Interventions Behavioral Interventions "Complex* Interventions 



individual 

- Oral 

- Audiovisual 

- Written 

- Telephone 

- Mail 

- Home visits 
Croup 

- Paar group 

- Family 

- inpatient 



Monitoring and feedback 

Qkill-Mlding 

Contracting 

Tailoring schedule 

Memory aids 

Diaries 

Calendar 

Overt pill count 

Rewards 

Reminders 

- Mailed 

- Telephone 

- Computerized 

Home visits 
Family support 
and counseling 



Combination of 2 or more 
of interventions from 
previous categories 



on human subject*. Initial search was supple- 
mented with the "related atticles* function for 
several key articles. Computerized searches 
were supplemented by manual reviews of 
bibliographies of selected references, perti- 
nent Cochrane reviews, and review of Current 
Contents. A total of 565 citations were initially 
Identified. The titles and abstracts of all ihese 
citations were reviewed for potential relevance 
as a systematic review. A total of 50 potential 
systematic reviews were identified, retrieved, 
and reviewed in-deplh against the article 
inclusion-exclusion criteria. 

Study Selection 

Studies were selected for Inclusion in this 
Special Report If tbey met the following criteria? 

1. Full-length articles published in peer- 
reviewed journals In the English language 
between 1980 and 2005 

2. Article was a systematic review, defined 
as reporting explicit criteria for: 

a. Comprehensive literature search 

b. Article selection 

3. Review focused on patients with, cardio- 
vascular disorders OR reported separately 
on studies of patients with cardiovascular 
disorders 

Review focused on interventions To improve 
adherence OR reported separate results for 
interventions intended to improve adherence 
in patients with cardiovascular disorders 



Quality Assessment for Systematic Reviews 

The quality of each systematic review was 
assessed by a method adapted from West et al. 
(2002). These authors identified It domains of 
a systematic review that could be reviewed for 
quality. And suggested essential elements for 
each that should be present in a higb-quality 
systematic review. These are shown in Table 3. 

Medical Advisory Panel Review 

This Special Report was reviewed by the Blue 
Cross and Blue Shield Association Medical 
Advisory Panel (MAP) on October 15, 2005. 
In order to maintain the timeliness of the 
scientific information in this Special Report, 
literature search updat.es were performed 
subsequent to the Panels review (see "Search 
Methods"), If the search updates identified 
any additional studies that met the criteria for 
detailed review, and did not change the results 
of the Special Report, ihe results of these 
sludles were included in the tables and text 
where appropriate. 



Problem Formulation 



Patient Indications 

Patients who are prescribed medications for a 
cardiovascular disorder comprise the Intended 
population. Cardiovascular disorders are 
defined to include botb actual cardiac condi- 
tions such as angina pectoris and conditions 
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Table 3, Domains of Quality Assessment In Systematic rieviewe (Wast et ai. 2002) 



Domain 


Essential Elements 


Empirical Basis 


Study Question 


Quaetion clearly specified and appropriate 


No 


Search Strategy 


Sufficiently comprehensive and rigorous, vvlth attention 
to pgeeiWe publication biases 


Yes 


Inclusion/Exclusion 
Criteria 


Selection methods specified end appropriate, 
with a priori criteria specified if possible 


TiQ 


interventions 


Interveniion(e) clearly detailed for all study groups 


No 


Outcomes 


All potentially important harm* and benefits considered 


•NO 


Data Extraction 1 


Rigor and consistency of process 
Number and types of reviewers 
Blind* no Of rwteurfars 

Measurement of agreement or reproducibility 
Extraction of clearly defined interventions/exposures 
Bna outcomes tor an raiavani supjacis ana suofjrpupe 


No 


Study QqaHtY/ValfditY 


Assessment method specified and appropriate 


Yes 


Data Synthesis/ 
Analyse 


Appropriate use of qualitative and/or quantitative synthesis, with 
consideration of the robustness of results and heterogeneity issues 


Yes 


Raeuite 


Narrative summary and/or quantitative summary statistic 
and measure of precision, as appropriate 


No 


Piscuseion 


Conclusions supported bv results with possible biases 
and limitations taken into coneideration 


No 


Fundi nfl/Sponaorehip 


Type and sources of support 


Yes 


1 A mojorfty ftiamanta must be profiOflf for o Vaa eatlflQ 



predisposing to cardiovascular disease such 
as hypertension and hyperlipemia. 

The specific population of highest interest 
is patients prescribed medications for cardio- 
vascular disorders who have demonstrated 
non-adherence. However, since no studies 
targeted nonadherent patients in this manner, 
this degree of specificity was not required. 
The qvfl liable similes primarily include the 
general population of patients who are pre- 
scribed cardiovascular medications. 

Technologies to Be Compared 

Interventions aimed ot improving adherence 
will be compared to no Intervention. Le.» to 
usual care. 

Health Outcomes 

The main outcome of concern will be the 
adherence rotes pre- and post-intervention. 
The most, rigorous way to analyze these rate* is 
to compare the change In adherence between 
the intervention and control groups. However* 



most studies do not report change values* but 
compare post-intervention rates of adherence 
between group*, improvements in adherence 
rates will be used when possible, otherwise posi- 
Intervention adherence rates will be examined. 

Specific Research Question 

What Interventions hove been shown to be 
effective in Improving adherence with chronic 
cardiovascular medications? 



Review of Evidence 



Literature search initially identified 9 system- 
atic reviews that met the inclusion criteria. 
Two publication* presented the same data 
(McDonold et al. 2002; Waynes et al. 2005) 
in different formats and were counted as 
1 study; another study (Haynes et oi. 1078) was 
superseded by a later publication (McDonald et 
ol. 20Q2) that repeated the same protocol at a 
later lime. Thus, the evidence reviewed for this 
Special Report consists of 7 distinct systematic 
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reviews (Tables 4 and 5). These systematic 
reviews summarize a lota) of 60 primary 
studies, each of which evaluates 1 or more 
Interventions intended to improve adherence 
(see Appendix). Of these 69 primary studies, 
most (61/69) are included in only 1 of the 
systematic reviews. Seven studies ore included 
us part of 2 of the systematic reviews, and 
1 study is included In 5 systematic reviews. 

The reviews differ substantially In scope and 
in the number of primary studies Included. 
Some ore narrowly focused, with clinical 
question^) that look at one aspect of adher- 
ence (e.g., Iskedjian et til. f2002), "...to compare 
rates of adherence with, once-daily, twice-daily, 
and more than twice-daily dosing.") or one 
particular type or intervention (e.g., Bennett 
and Claszlou (20031, focusing on trials of 
computer-generated medication reminders). 
Other reviews are broader in scope, with lesa- 
loensed objectives (e.g., NewelJ et al f 1 QQdJ 
"...to critically review the literature regarding 
interventions to improve cardiovascular patlentf 
adherence with medication caking; or Boter 
ei al [10081 "—summarize the results of studies 
that evaluated the effectiveness of interventions 
to improve patient adherence with medical 
regimens"). The number of primary studies 
included ranges from 4 to 54, with the 2 largest 
reviews (Claxton et at. 2001, n=25; Koter et aL 
1998, r>=32) accounting For approximately three- 
quarters of the primary studies (57/78), 

Another area of variability is in the inclusion 
criteria used to select primary studies into 
these systematic reviews. Some systematic 
reviews had lenient inclusion criteria, thereby 
increasing the livelihood that smdies In that 
category would be included. Other studies 
used stricter inclusion criteria, incorporating 
direct or indirect measures of quality Into 
their inclusion criteria. Four of the reviews 
were confined to randomized controlled trials 
(Bennett and Glasziou 2003; Feterson et a), 
2003; McDonald et at. 2002; Newell et ol. 1999), 
and some of these required Anther quality 
criteria such as an "uueonfoundod" trial 
(MoOonald et al 2002), a minimum number of 
subjects (Peterson et al. 2003), or a minimum 
quality score (Newell et al. 1999). 

In reviewing the evidence for this Special 
Report, each systematic review will first be 
critiqued as to Us methodologlo quality. 
Particular concern will be given to whether 



any memodologic factors limit the validity of 
The article selection and/or interpretation of 
evidence. Next, the evidence on effectiveness 
of interventions will be examined by grouping 
Interventions by category, i.e., interventions to 
simplify dosing schedule, behavioral interven- 
tions, educational Interventions, and "complex" 
interventions. Using this approach, data from 
6 of the 7 systematic reviews could he classi- 
fied by Intervention type, with one exception 
(Roter et al. 1998). ftoter et al. (1998) reported 
combined measures of effect size for interven- 
tion that included patients with hypertension, 
cardiovascular disorders, and lipid disorders. 
However, the interventions were not divided by 
type and could only be analyzed as a group. 

Quality Assessment 

The overall quality of these systematic 
reviews was evaluated by an adaptation of the 
methods in West et al (2002; Tfcble fl). Of the 
11 quality indicators, the systematic reviews 
met between 6 and 11. One study (Iskedjian et 
ai 2002) met all quality indicators; this was a 
meta-analysis of adherence by different dosing 
schedules. Another study met 10 of 11 indica- 
tors (McDonald et al. 2002), failing only on the 
lack of a focused research question. Most of the 
reviews did not demonstrate a focused ques- 
tion, with only the 2 meta-analyses or dosing 
regimens meeting this criterion. Certain other 
criteria, i.e., search strategy, clear description 
of interventions, clear reporting of results, and 
reporting of funding/sponsorship were me I by 
all studies. Other criteria were met by some 
studies and not others, e.g., welKormed inclu- 
sion and exclusion criteria were found in 4/7 
studies; adequate description of data extraction 
in 4/7; and evaluation of study quality in V7, 

Quality review did not suggest that bias wa$ 
likely In have affected the selection of articles 
and/or toe interpretation of evidence. All 
reviews demonstrated a comprehensive search 
$u*ategy and article Inclusion criteria thai could 
be applied explicitly. All reviews presented the 
results clearly and there was only 1 (Bennett 
and Glasziou 2003) in which the discussion and 
conclusions did not appear to be supported by 
the actual evidence. Therefore, the quality of 
the systematic reviews is adequate to form valid 
conclusions about the overall body of evidence. 
The overall quality of this body of evidence is 
more dependent on the quality of the individual 
studies Included in die reviews than on the 
quality of the systematic reviews themselves. 
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Interventions Using Simplified Dosing Regimens 

Simplification of dosing was the most com- 
monly studied of all Intervention types, tt was 
addressed in 5 of the 7 systematic reviews, and 
was the exclusive focus of 2 systematic reviews 
(Ukedjian et al 2002; Clqxton et aJ. 2001). In 4 
of the reviews, analysts focused on the efficacy 
of less-frequent; closing, while the fifth review 
analyzed adherence with a weekly transdermal 
patch versus a daily oral medication (Table 7). 

fp all coses, there was a significant improve- 
ment In adherence associated wlrh leas frequent 
dosing. For the comparison of once-daily (QD) 
versus twice-daily (DTD) dosing, the dtfTeren.ee 
in me on adherence between control and Inter- 
vention ranged from 6-1 t%« Larger differences 
were reported for the comparisons of onee- 
dally versus greater than twice-daily dosing 
(8-28%) and twice-daily dosing versos greater 
than twice-daily dosing (0-18%). Therefore, the 
greatest benefit is achieved to changing from a 
regimen that \r greater than twice-daily dosing 
to a regimen that is once-daily dosing. 

The potential benefit of these interventions 
depends on current medication prescribing 
patterns* particularly whether chronic medica- 
tions prescribed 3 or 4 times dally can be easily 
switched to a comparable medication taken 
once daily. Recent trends in manufacturing 
and prescribing have resulted in the majority 
of cardiovascular prescribed as once-dniiy or 
twice-daily formulations. Medications taken 
more than twice daily are much less commonly 
prescribed currently tn clinical practice. 

Furthermore, the relevance of some dose 
simplification strategies tested in the Uteralure 
may be diminished as new agent* become 
available. For example, statin drugs are cur- 
rently the overwhelmingly preferred ageni(a) 
for treatment of hyperlipemia. In the sys- 
tematic review by Peterson et al. (2003) that 
focused on patients withhyperllpidemla, 
3 of the 4 studies addressed medications other 
than statins, and did not compare outcomes 
to those of statins. 

Interventions Using Educational Methods 

No studies were included that tested educa- 
tion alone as a single intervention to improve 
adherence. Education was Included with 
some behavioral interventions, for example 
home nurse visits (Johnson et al. 1078) and 
was Included as t componen t of some of the 
complex interventions. 



Interventions Using Behavioral Methods 

Four systematic reviews addressed the category 
of behavioral interventions, and these 4 reviews 
included 0 primary studies that used a single 
behavioral intervention intended to improve 
adherence (Table 8). Although there is a wide 
range of possible behavioral interventions (see 
Table 2), the available literature addresses 
on ly a relatively narrow spectrum of these. 
In 6 of these 9 studies, the intervention was a 
reminder system. Other behavioral interven- 
tions included were Improving the convenience 
of care (worksite care and home visits), special 
packaging, and setf-monitortng. Many poten- 
tial types of behavioral interventions were not 
addressed by ajiy of the evidence in this review. 

The majority of the comparisons in these 
studies did not show statistically significant 
group differences (Table 8). The intervention 
groups had higher adherence rates than the 
control groups In nearly all cases, but the 
differences reached statistical significance in 
only 1 study (Skaer et al. 1S03a). A second 
study showed small, nonsignificant absolute 
differences in adherence rates between the 
control end intervention group; these differ- 
ences achieved statistical significance when 
analyzed In a multivariate model controlling 
for covariates (Table 8). 

"Comple** Interventions 
Using Multiple Modalities 

"Complex* interventions are defined as pro- 
grams thai consist of more than 1 discrete 
component, for example on education compo- 
nent combined with a behavioral component 
such as a medication diary. These types of 
programs are often interdisciplinary in nature. 
Each component may have an Independent 
effect on adherence and there may be interac- 
tions between individual components of the 
program that effect outcomes. 

Two systematic reviews addressed this cat- 
egory of intervention, and reviewed a total 
of 8 primary studies (Table 9). In 5 studies, 
Burelle (1B86), Haynes et al. (1978), and Logan 
et al. (1079), there were significant differences 
tn adherence rates post-intervention, with 
relatively large differenced in mean adherence 
between the intervention and control groups 
of 10%, 21 %, and 23%, respectively. 

The 3 additional studies (Miller et al 1088; 
Miller et al. 1980; Miller et al 1000) did not 
show any significant group differences. These 
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Studies were performed in different popula- 
tions, but wore done by the some research 
team, using very similar designs, In addition, 
these authors did not report adherence rates. 
Their main outcome measure was an adher- 
ence scale with a range of 0-20. This scale may 
have had reduced senshivliy to detect changes 
due to a ceiling effect, m that all scores ere in 
the range of I&-30, 

This evidence suggeftta that complex inter- 
ventions may lead to greater improvements 
in adherence compared with single-strategy 
interventions. However, since the programs 
are multimodal but analyzed aa a single inter- 
vention, it is not possible to determine which 
components) of these programs result* in 
Improved adherence. Also, the evidence is 
limited by the narrow range of modalities that 
have been tested in clinical trials. The gener- 
allzahlllry of the available evidence from one 
complex program to another la limited, and 
the reported results can only be considered 
valid for the specific program studied and the 
specific population enrolled. Difficulties in 
replication and Implementation of these types 
of multimodal huervenlions are a barrier to 
translating these results to clinical practice. 

Interventions of Mined Types 

Roter et a). (190S) reviewed a total of 153 
studies of interventions to improve adherence 
for numerous clinical conditions. Included in 
the larger review were 24 studies of patients 
with hypertension, 7 studies of patients with 
cardiovascular disorders, and 2 studies of 
patients with hyperlipemia. The author* 
calculated a combined ef Feet strength (tfS) for 
studies of hypertension, cardiovascular disor- 
ders, and hyperliptdernJa, hut did not farther 
subclasslty interventions by type. The effect 
sizes for each of the diagnostic categories 
were mostly in the small to moderate range, 
and were largest for studies of hypertension. 
However, the effect strength also varied widely 
by the method used to measure adherence, 
especially within the studies uf hypertension 
(Table 10). Studies of hypertension that used 
an indirect measure of adherence, largely pill 
counts, reported on effect size in the "large" 
range (0.76), whereas the effect size was In 
the 'small' range for studies that used a direct 
measure such as blood levels (0.23) or a subjec- 
tive measure such as patient self-report (0.15). 

Since this review did not separate interventions 
by type, no conclusions can be drawn regarding 



the efficacy of different types of interventions. 
The combined analysis does corroborate data 
from other reviews in demonstrating that 
interventions can have a beneficial effect on 
adherence. Also, this review highlights the 
importance of considering the type of mea- 
surement tiaed when evaluating adherence 
outcomes, and demonstrates how the type of 
measurement can affect conclusions drawn 
from the evidence. 

Limitations of the Evidence 

The current review attempt* to evaluate the 
efficacy of interventions to improve patient 
adherence with cardiovascular medications, 
covering a large quantity of literature pub- 
lished over a long period of time. In reviewing 
this body of evidence, the "review of reviews" 
approach allows greater efficiency in identify- 
ing and interpreting evidence from primary 
studies. However, a limitation of this approach 
Is the potential for selection bias when con- 
sidering the body of primary studies that are 
Included in the final review. These studies were 
selected for inclusion by the authors for their 
own systematic review, according to criteria 
that may not eaaclly match Ihe intended char- 
acteristics for Ihu? review, Inclusion criteria 
for each systemic review may have been more 
or less strict, depending on the intent of the 
researchers. More strict inclusion criteria 
may reduce the livelihood that any study in 
that category will be included in the final body 
of evidence. 

Despite die largo volume of literature, there 
are major gaps In the evidence base on medica- 
tion adherence. More accurate information is 
needed on the frequency of different types of 
non-adherence, adherence rates across differ- 
ent diseases and with different classes of medi- 
cations. A more complete understanding of 111 e 
interplay between the many factors associated 
with adherence could improve the ability to 
predict and identify non-adherent patients. 
This type of Information would allow research- 
ers to target improvement efforts where the 
benefit Is expected to be greatest. 

The literature base is Incomplete in that only 
a relatively narrow spectrum ofinterventiona 
have been evaluated compared with the large 
number of potential different programs that 
can be devised. The available clinical trials 
evaluating Interventions do not reflect the 
complexity of the clinical issues. The current 
theoretical understanding of adherence allows 
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classification of non-adherence into numer- 
ous aisiinci c8Legories. with different health 
behaviors expected to be associated with each. 
However, most trials take a "one size fltft all" 
approach to designing and testing inlerven- 
Hons, They do not target patients with dem- 
onstrated non-odherence, nor do they tfliJor 
interventions toward specific behaviors or types 
of non-adherence that are most prevalent. As 
a result, the effect of any particular Interven- 
tion Id diluted by the Inclusion of substantial 
numbers of patients who are either adherent 
to start with, or who would not be expected to 
respond to the particular intervention .studied. 



Summary and Conclusions 



There is a large quantity of literature on adher- 
ence and many published trials that evaluate 
interventions intended to improve adherence. 
The literature includes numerous systematic 
reviews that evaluate the efficacy oftnlerven- 
Uons to improve adherence. This Special Report 
examined these systematic reviews in depth to 
determine whether The evidence is sufficient 
to form conclusions on the efficacy of inter- 
ventions to Improve adherence. Interventions 
were classified Into 4 broad categories: dose 
simplification, educational, behavioral, and 
complex interventions. 

The final evidence base consfsts of 7 systematic 
reviews, which in turn include evidence from 
89 primary studies. In 6 of these 7 reviews, 
the Individual studies could be grouped by type 
of intervention; there were 2\ studies using 
dose simplification, 9 using behavioral inter- 
ventions, 6 using complex interventions, and 
no studies that used education alone. Formal 
quality assessment of the Bysiematic reviews 
did not reveal major sources ofbias in selection 
of studies or interpretation of evidence. 

Despite the large quantity of evidence, only a 
limited number or conclusions can be made. 
There is evidence that a variety of interven- 
tions can he effective in improving adherence. 
There is consistent and robust evidence that 
simplifying medication dosage schedules leads 
to improved adherence. The greatest Improve- 
ment in adherence occurs when medication* 



dosed more than twice daily are compared to 
once-daily dosing. However, given the current 
preponderance of once- and twice-daily medi- 
cations in clinical practice, the relevance and 
potential benefit of this type of intervention 
ie diminished. 

For other categories of interventions, the 
evidence is not adequately robust to conclude 
that such approaches are efficacious as a group. 
Some behavioral interventions demonstrate 
evidence for significant improvements in adher- 
ence bur others do not The overall evidence 
on behavioral interventions suggests that the 
benefit of single-strategy interventions Is not 
expected to be large. No evidence was identified 
that evaluated education alone as a single inter- 
vention, although education was included as a 
component of some complex interventions. 

Complex interventions showed benefit in some 
of the studies, and the magnitude of the benefit 
was generally larger than reported for single- 
strategy Interventions. However, many of the 
complex interventions are resource intensive, 
and may not be easily replicated or imple- 
mented in today's environment. This limits 
the generaUzahility or the results of trials that 
employ complex interventions* Furthermore, 
it is not possible to determine which spe- 
cific components of these complex strategies 
resulted in benefit, thus making it difficult lo 
design pragmatic interventions. 

Conclusions are limited mainly by the quality 
of the primary studies themselves. The litera- 
ture base is incomplete in that many potential 
types of Interventions, e.g., education, hove 
not been adequately tested in high-quality 
trials. There is a laclt of trials that target 
populations that are expected to benefit most, 
such as patients who have demonstrated non- 
adherence. Also, there are no trials that tailor 
Interventions to the specific needs or patients. 
As a result, it is not possible to determine the 
expected magnitude of benefit for specific 
interventions applied to specific populations. 
Furthermore, there is virtually no evidence 
available to determine the comparative efficacy 
of different interventions, or the comparative 
efficacy of a single intervention applied to 
different populations. 
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Key to Abbreviations in Tables 
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binomial eftect-siae display 
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effect strenath 
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MD 
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not reported 
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once daily 
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randomized, controlled trial (s) 
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relative risk 
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drug; pharmaceutical 
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ORIGINAL REPORT 



Use and adherence to beta-blockers for secondary prevention 
of myocardial infarction: who is not getting the treatment? 1 " 

Li Wei 1 , Robert F1ynn u2 , Gordon D. Murray 2 and Thomas M. MacDonald 1 * 

1 Medicines Monitoring Unit, Department of Medicine and Therapeutics, Ninewelb' Hospital utul Med* cut SchotU, 
bundle Dt>J QSY, Scatter, UK 

-Public Health Samves Section. University of Edinburgh Metttcfil School. Teviot Place. Edinburgh &H8 9AC, Scmkmd, OK 



SUMMARY 

Purpose To characterise chose who receive beta-blocker therapy after MI and to estimate the effect of adherence to beta- 
blacker u&e on subsequent mortality and recurrent Ml. 

Methods A com muni ty-based observational cohort srady was dome using a record linkage database. Patient* were those 
discharged from hospitals after their first MI between January 1994 find December 1995 and who also survived for at least I 
year. The outcome was all cause mortality and recurrent Ml. Results were adjusted for age, sex* social deprivation, airways 
disease* peripheral vascular disey.se (PVP), diabetes mellirus, cardiovascular drug use, .steroid use and hospital isalion For 
caniiovuseulor disease using a logistic regression model end a Cox regi-ession model, 

Remits A total of 865 patients were included in this study. f44.6%) were on beta-blocker treatment during the year 
after Ml. Beta-blocker use was lower amongst high-risk patients (older patients, patients with obstructive airway disease, 
PVDand those with a previous hospitalisation for heart failure). Mortality was lower in patients treated with beta-blockers 
compared with those untreated. Good adherence (>80ft) was associated with a lower adjusted relative risk of mortality 
compared with unexposed patients (0.49, <>5%CI 0,30-0.80, p<Q.Q\). Within the high-risk subgroup of patients, the 
actuated relative risk of mortality with good adherence was 0.40 (0,1 7-0.93, p = 0,03), 

Conclusions Beta-Mocker nse was lower in older pnfients. patients with airways disease, PVD and heart failure, but these 
patients appeared to have the greate!?t benefit from beta-blockers. Good adherence ro beta-blocker treatment after Ml was 
associated with a lower risk of mortality. Copyright 2004 John Wiley & Sons, Ltd, 

Kftv woros— bcia-hloekers; post-MI; adherence; mortality 



INTRODUCTION 

Randomised clinical trials have convincingly shown 
clinically important benefits of beta-blockers for the 
secondary prevention of myocardial infarction 
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and Monirorin$ Unil, Department <>F Medicine ond Therapeutic* 
Ninewells Hospital and Medico) ScnooK Dundee DDI l )$Y, 
Scotland, UK. 

E-rnoil: t.m.macdom>Jd@tiunciee.ae.uk 
r Nn conflict ofirilercfn whs declared. 
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Copyright 2004 John Wiley & Sons, Ltd. 



(MI). 1 "** However, several studies such as EUROAS- 
PF'RE 5 have shown that many subjects are not given 
beta-blockers following ML Jn the past, physicians 
have prescribed beta-blockers for fewer than one third 
of their patients, and cardiologists for less than a half 
of Their patients with MI.* One possibility is that sub- 
jects with airwciya disease are not given these agents 
for fear of worsening their condition. Another is that 
subjects with peripheral vascular disease (PVD) are 
denied these as beta-blockers are said lo worsen this 
condition. Thirdly, patients with heart failure may 
not get a beta-blocker even though they are unqxies- 
tionably beneficial in this condition. Finally, diabetic 
patients do not get these drugs prescribed as 
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beta-blockers are alleged to mask the symptoms of 
hypoglycaemia despite the fact that most diabetic sub- 
jects have type II diabetes, the treatment for which 
rarely induces hypoglycaemia. All of these high-risk 
subjects have higher mortality than subject* without 
these conditions. 

The therapeutic effect of a drug depends not only on 
patients having the treatment prescribed but also on 
their adherence or compliance with the treatment. Non- 
adherence or poor adherence to drug treatment is a 
significant problem in the management of chronic 
disease and interventions to improve adherence are 
complex labour-intensive and not predictably effec- 
tive. Reports on rhe undcru.se of beta-blockers in MT 
patients have focqssed on patients at discharge and few 
studies have addressed drug use post-discharge. The 
aims of this study were to characterise those subjects 
who receive beta-blocker therapy following MI and to 
estimate the effect of adherence to beta-blacker use on 
subsequent mortality and recurrent MI. 

METHODS 

The study was carried out in rhe population of the 
Tayside region in Scotland, using the MEMO 
record-linkage database. The data collection methods 
for this database have previously been described. 8 In 
brief, this database contains several data sets includ- 
ing all dispensed community prescriptions* hospital 
discharge data, biochemistry data and other data that 
are linked by a unique patient identifier, the commu- 
nity health index number These data are made anon- 
ymous for the purposes of research as approved by the 
Tayside Caldicou Guardians. The project was also 
approved by the Tayside committee on research med- 
ical ethics. 



Study population 

Subjects resident in Tayside and registered with a gen- 
eral practitioner between January 1989 and December 
1999, formed the study population. These subjects 
were residents of Tayside throughout the study period 
or died during the study period. 

Study subjects 

All subjects who were hospitalised for their first MI 
from I* January 1994 until 31 December 1995 and 
who survived for I year formed the study cohort. Fol- 
low-up data were collected on each subject until 
December 1999. The minimum follow-up for each 
subject waa 4 years. 

Copyright © 2004 John Wiley & Sons, Ltd. 



ETAL 

Drug utilisation 

Each dispensed beta-blocker prescription has details 
of the date of prescription, daily dose, amount and 
duration. Adherence to beta-blockers use was calcu* 
laied as the number of days with beta-blocker supply 
divided by the total number of days from the first pre- 
scription for a beta-blocker to the end of the year fol- 
lowing discharge from the hospital for each patient. 

Definition of myocardial infarction 

Diagnosis of MI was ascertained from the hospital 
dlscJmrge diagnosis data (SMR1) coded by primary 
JCD9 code and 1CDI0 code. 



Outcome variables 

The outcomes of the study were beta-blocker use in the 
year after MI and mortality or recurrent MI during the 
follow-up period. Recurrent MT was defined as hospi- 
talisation with u diagnosis of MI or sudden cardiac 
death. 



Statistical analysis 

Data were summarised as mean (SD) for continuous 
variables and number of subjects (%) for categorical 
variables, x 2 and f-tests were performed to determine 
significant differences. The logistic regression mode] 
was used co analyse ihu&c receiving beta-blockers 
following Ml and the proportional hazards model 
was used to analyse the time to death or recurrent 
MI, giving results in term of risk or hazard ratios. 
To minimise confounding by indication, where beta- 
blockers might be selectively given to patients 
because of their underlying condition, a propensity 
score 5 waa calculated and then was adjusted for in 
the final proportional hazards model. The propensity 
score is the conditional probability of exposure to a 
treatment given observed covariates. To deicrmine 
the propensity score, a logistic regression model was 
constructed in which the dependent variable was the 
treatment group and the independent variables were 
predictors of treatment. Covariates in the final model 
included demographic details, prior obstructive air- 
way disease (OAD), cardiovascular disease, diabetes 
meilitus, PVD. prior beta-blocker use, use of cal- 
cium blockers, angiotensin-con verting enzyme inhibi- 
cors, alpha-blockers, antihypertensive drugs, thiazide 
diuretic, loop diuretic, nitrates, antiplatelet drugs, 
Jipid-lowering prescriptions and steroid prescrip- 
tions. All statistical analyses were carried out using 

Pharmacoepidemiology and Drug Safety, 2004; 13: 761-766 
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SAS version 8 (SAS Institute, Gary. North Carolina, 
U.S.A.). 

RESULTS 

There were 865 patients aged 30-93 years old (mean 
age 66.3, SP 1 2.2) in this study. Of these, 386 (44.6^ 
took beta-blocker treatment during the year after dis- 
charge from their first Ml. About %% of patients 
(349 out of 386) started on bem-blocker treutmtsnr 
within 3 months after their discharge and 40 patients 
stopped the treatment after their first prescription 
(menn duration 43 days, SD 16.9). A total of 198 
(22.9%) patients died and 197 (22.8%) patients 
experienced at least one further Ml during a median 
of 3.7-yeors of follow-up. About 88% of fc*ra^blocker 
use was atenolol ai a mean dose of 48 nog/day (SD 
18.5). Table I shows beta-blocker use and adherence 
to beta-blocker treatment in post-MI patients in the 
year after discharge from hospital. Older patients, 
patients with OAD> PVD, diabetes and heart failure 
were less likely to be on beta-blocker treatment. A test 
for trend also showed that there was a tigrvificanr dif- 
ference in age between the bera-blocter pse group and 
the non-use group. Overall 58,5% patients (*^226) 
had greater than or equal to 80% (226/386) adherence 
to beta-blockar treatment. Adherence to beta-blocker 



treatment was poorer in older people (trend test p = 
0.0214) and in female patients \ 2 test, p== 0.0006). 
Patients with OAD disease or with previous beta- 
blocker use tended to have better adherence. After 
adjustment for known eovariafes, patients with OAD 
and heart failure were significantly less likely to 
receive beta-blockertreamient (Table 2). Patienrs with 
previously prescribed beto-blockers were almost three 
times more likely to receive beta-blocker treat- 
ment than patients not previously prescribed beta- 
blockers. 

Table 3 shows the results of multivariate Cox re- 
gression analysis for all-cause mortality and recurrent 
Ml. After adjustment for demographic and other 
covoriaiea* patients with greater than or equal to Kfl<& 
adherence to beta-blocker treatment were significantly 
associated with a lower risk of all-cause mortality. A 
linear trend test for hazard ratio (HR) of all-cause 
mortality was also significant (p = 0.0169), Among 
high-risk group of patients (patients with OAD or bean 
failure or diabetes or PVD, tt = 291), men had a higher 
all cause mortality (adjusted HR 1.89, 95<frCI 1.17- 
3,05, p = 0.0091) but there was no increased risk of 
recurrent Ml (0.99, 0.60-1,63 p = 0.9590). Multi- 
variate analysis showed that good adherence to beta- 
blocker treatment was significantly associated with a 
lower risk of all-cause mortality (HR0.40,/> = 0.0343) 



OAD, obstruciTve airwiiy CHF, congestive henrt Oiitnre: PVD. peripheral vascular disease. 

♦Comparison of all three columns. 

*TrcnU icsi between ngo group*. P m 0.02 1 4. 



Table L Charactcri sties 


of patients ^ha received or did not receive beifi< 


blocker treatment during the fusi year after ifieir first MT 








Ye* i) (%) 






ChitfAOteri&lio 




Number of 
patten* 


>80% Adherence 


<80ft Adherence 


Noni%) 


p value* 


Total 




865 


226 (26,1) 


160(18.5) 


470 (55.4 , l 




Age (yenrs> f 

<so 

50-59 

70-7$ 
>80 




» 
152 
262 
241 
121 


42 (47,2) 
56 (36.8) 
79(30.1) 

4 (3.3] 


21 123.6) 
30 (05.7) 
5O(!0J) 
39 116.2) 
11 


26 (29.2) 
57 (37.5) 
IXK50.8) 
157 (65.1) 
106 (g7.6) 


<0.00l 


Sex 
Mule 
Female 




5J4 
351 


164(31.9) 
62(17.7) 


89 117.3) 
71 (20.2) 


261 (50.8) 
218^1) 


<0.O0l 


Deprivation category 
1 -2 Least deprived 
3-4 

5-7 Most deprived 
Previous disc? so hislory 
OAD 

Heart foiluw 
Diabetes nielli run 
PVD 

Previous year bera-blocfccr use 


178 
352 
32.1 

131 
96 
74 
53 

159 


48 (27.0) 
90(25,61 
84 (26.0) 

l$(13.7) 
9 (9.4) 

J 5 (20.3) 
8(15.1) 

66(41.5) 


25 (H.0) 
72 (20.4) 
62(10.2) 

7 (5.3) 
)0(»0.4) 
15 (20.3) 

8(15.1) 
33 (20,8) 


105 (59.0) 
190 (54.0) 
177 (54.HI 

106 (80.9) 
77 (B0.2) 
44 (59.4) 
37 (69.8) 
60(37.7) 


0.502 
* 0.1101 

<aooi 

0,486 
0.O7H 
<0.00l 
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T^jbJe 2, Results of oU<U ratio* J'or receiving bctA-W^cr* TMle 4. A^usred hazard rmios in high risk group of post-MI 
following Ml 



patents 



Unadjusted 



Age (4-1 yeart 
Scxtmvs. i) 
Prior beta-blocker 
prcviou s d i sense hisro ry 
OAO 

Diabetes mcllhus 

CHF 

PVD 



OR 


95&CT 


OR 




C\SM 


0.93 -aw 


0.94 




1.59 


1.21-2.10 


0 T V« 


0,70-1,37 


Z4I 


149-3.43 




1,113-4.36 


0,24 


0,15-0.39 


0,30 


0.1 5-0.60 


0,83 


0.51-1.35 


0.93 


057 1.65 


0,27 


0.16-0.46 


0.33 


0.19-0.60 


0.52 




0.64 


0.3)- 1.32 



OAD, obstructive pulmonary disease; CHF. congestive hena liulxirc: 
PVD, peripheral vusculur disease. 

* Adjusted fw age, sex, i-ocia! deprivation, prior OAD. cardiovascular 
disease, di uncles mellitus, PVD. prior bcin-btocker use. prior use of 
calcium Mockers, on&iorensin«cnirvcTlin£ enzyme inhibitors, alplio- 
blockers, antihypertensive drugs, thiiwde diureric. loop dnirctie, 
nUrntps, »iniplaieletdr«es» lipid-h»werin& and steroid prescriptions. 

(Table 4). However, there was no significant rcductian 
in risk of recurrent of MI. 



DISCUSSION 

Beta-blockers were given to less than half (he patients 
discharged with fin Ml in the present study and thia 
is similar to the finding of other studies. ^ 1 The 
Cooperative Cardiovascular Project evaluated the 
relationship between bera-blocker ireutmenr and out^ 
come in more than 200000 patients hospitalised for 
MI. The study showed lhat only 34% of patients were 
prescribed beta-blockers at the time of discharge from 
the hospital. 4 The EUROASPIRE I and II group 3 
reported that overall beta-blocker use increased from 



Tabta 3. Adjust hazaAl Tarios in posi-MT patients 

~ ~ ~~ All-cause roonulity MT recurrence 



HR 



95%CI 



hr 



Adherence to peia-hlockcrs 

0 0i»479) 1. 00 

<80(ff=lfi0i 0,83 0.53-1.29 

BO- 100 0.49 0JO-O.B0 
(,^226) 

Age (+ 1 year) 1.07 1. 05- L 10 

SeMmvs-O 1.49 1.09-2,03 



1.00 
0.50 
0.69 

1,02 
1.40 



0.31-0.81 
0.46-1.03 

1.00-1.05 
1 .03-1.92 



Adjured for propensiry score, age, sex, social deprivation, pnor 
OAD, cardiovascular disease, diabetes meJlitus, PVD, prior bcia^ 
WOCkeT use, prior use o( calcium blockers, nnjjioiensifreoirvcuing 
enzyme inh'itnlcr*. alpha -blockers, uniihypertensivc <lru£S. Un'Azidc 
dliireijc, loop diuretic, niirniex. antiplatelet drufii, lipicHowcrrns 
drugt nnd swroiu 4 prescriptions. 

Copyright J.J 2004 John Wiley & Sons, Ltd 



All-cause mortuliiy 



MI recurrence 



HR 



95%C\ 



hr 



95%a 



Adherence to beta-blockers [%) 



0{n — 216) 
<80 0i=3l) 
80-100 

Age^+i year) 
Sex (m v.s. f) 



1.00 
0.71 
0,40 

1.07 
1,89 



0.33-1.53 
0,17-0.9* 

1.04-1,10 
U 7-3.05 



1,00 
0,9ft 
0.97 

1.03 
0.99 



0.46- 109 
0,45-2.09 

1.00- 1. 06 
0.60- 1.^3 



Adjusted for propensity score, age, sex, social deprivation, prior 
OAD, cardiovasculm disuse, diuberes mellitus, PVD, prior teia- 
bJoeker u$c, prior use of calcium blockers* aegiotensin-convcrlins 
enzyme inlribiiow, olphH-blockers, antihypertensive drugs, thiazide 
diuretic, loop diuretic, nitrate*, amiplarelet dru&s, lipid-Uwering 
drugs and steroid prusicrintjons. 

53.7% (range 34,7^77,8%) to 66.4^ (47.3-87.9%) 
between the first survey (1995-1996) and the second 
survey (1999-2000) across the nine European coun- 
tries. Wide variations of prescribing patterns between 
regions and hospitals were found in Australia, Canada 
and U.S.A, 1 112 In general, women were less likely to 
be prescribed beta-blockers as was found in our study 
and elsewhere. 13 

The percentage of patients on treatment was low in 
toe OAD group (19-1%), heart, failure group (19.8%) 
and patients >S0 years old group 02-4%). This is 
consistent with other studies findings. ,4 " However, 
beta-blocker therapy was associated with a 40% re- 
duction in mortality, a benefir chat exLended across a 
variety of high-risk group patients.''- 1 

The benefits of beta-blockeT ireaimem for ihe 
secondary prevention of MI have been well docu- 
mented. However, there are little data on adherence to 
beta-blocker treatment posi-MT. Adherence to drug 
treatment outside of clinical trials is poor. Adherence to 
beta-blocker treatment in the present study was slightly 
lower than adherence to .statin therapy 2 " (63.7% adher- 
ence to statin treatment in post-MI patients). Butler's 
study 23 showed lhat about 61% of patients still 
collected their beta-blocker prescriptions I year fol- 
lowing their MI, But in Mitra's study, of 156 AMI 
patients discharged from a government University- 
affiliated teaching hospital on beta-blocker treatment 
7 1 % patients were still on beta-blocker treatment after 
2 years follow-up. The difference in adherence to beta- 
blocker treatment between different studies may be 
explained by different population characteristics, 
prescribing habits or health care systems or different 
measurements of adherence. Our adherence to beta- 
blocker treatment was calculated as the number of days 
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of beta-blocker supply divided by the total number of 
days from the first prescription for a beta-blocker to the 
end of year after discharge from the hospital whilst in 
others studies adhcrcn.ee was measured as filling the 
prescription at the time of follow-up. The.sc previous 
studies die) not count the duration of each prescription 
and this may have resulted in an overestimate or 
underestimate of adherence. Many factors such as 
patient education, attitude toward taking medication, 
fear of adverse effects, difficulty in managing more 
than one dose a day, older age, psychological state end 
the relationship with the physician can affect patient's 
adherence. Older patients tended to have poorer 
adherence to beta-blocker treatment as has been shown 
elsewhere,* 2,3 * Jn our study 40 patients in the poor 
adherence group discontinued their medication after 
their first prescription. These were mainly older, 
socially deprived females. 

Our study has several limitations. We assumed that if 
a prescription was encashed then patients would cake 
treatment but we had no way of knowing whelher 
patients actually swallowed (he pills. However, this 
problem is not unique and in fact applies to the vast 
majority of studies including randomised controlled 
trials. Our adherence index was calculated in the 
year after discharge from the hospital. Prescribing 
data beyond the year after discharge was not studied. 
Adherence patterns may have changed in some patients 
but this ia expected to be small as Bu Iter's study 3 * 1 
showed that adherence to beta-blockers was only 
slightly lower at J year compared with 6 months. Our 
study also showed that only 10% (40 out of 386) of 
patients stopped their treatment after their first pres- 
cription. However, some people may have started the 
beta-blocker trearmem after 1 995 but this is probably a 
small effect as 95<& of patients started their treatment 
within 6 months after their discharge. 

We did not have information on smoking, obesity, 
exercise and diet, all of which arc important risk factors 
in patients with heart disease. However, we did use the 
Carstairs socio-economic deprivation score as a sur- 
rogate to adjust foratleast some of these factors. 26 " 28 A 
strength of this saidy is the population-based cohort 
design, with complete follow-up over the study period. 
This approach allows a 'real-world' population to be 
studied representing ail socio-economic groujw and 
within a universal healthcare coverage scheme." 9 

Jn conclusion, beta-blocker use was lower in older 
patients, patients with previous airways disease, PVD 
and heart failure, bin che.se patients appeared to have 
the greatest benefit from beta-blockers. Good adher- 
ence to beta-blocker treatment after Ml was associated 
with a lower risk of mortality. 

Copyright © 2004 John Wiley & Sons, Lrd. 
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Effect of combinations of drugs on all cause mortality in 
patients with ischaemic heart disease: nested case-control 
analysis 

Julia Bippisley-Cox, Carol Coupbncl 



Absmitt 

Objaetrva To delcnnine ihm effect of combination^ of 

staiins, napiiin, (i blockers, and anrfoiemiin converting 
enzyme inhibitor in the iecundary prevention of all 
cause mortality in |Kitieut$ wilh tetoemlc heart 
disease. 

Design Open prospective cohort sroriy with nested 
CA*c-fomro| anaJy*«. 

Setting t.lH million patients ivgisrcrcd wifli M) 
pencil practice* iim>:« 23 itiraicgk: health authority 
arca$ within the Linked Kingdom. Pniciices had 
longitudinal dara Jbr a minimum of dflhi years and 
wert- comrihiirinff ifl a new database. 

Patients A1) paiinUS with a first tliafmo&te of 
teehaemic bean disease herween January ICK>6 and 
December 5003. Cases were patterns with isdxtfmic 
heart disease ^v^wl died. Controls were paoents wiUt 
ischaemic heart disease who were marched lor a&e, 
at«»aiid year of diagnosis and vere alive aJ die lilie 
dwr Tniurhed ciue- died. 
Main outcome measures Odds ratio with 
confidence interval for risk of deal h in ewes 
cmnpared with amrrols. Exposure was currem use of 
diffcronr combinations of statins, aspirin, p blockers, 
and angiotensin convcronfl cnizymc udjibUwi before 
death in cases, or the eo^UvAleni dare in controls. 
Result* J 3 029 patients hart a first diagnosis of 
iichacroic heart disease (incidence rate $$6 per 
100 (100 person years), case* were matched to 
IHXVI miiiroli Drug combination* associared with the 
ftrearesr reduction in all cause nwraJUy were statins, 
aspirin, and p Mockers (>Ut% rec]uf.tkvn, 95% 
confidante interval 77% to 8N r K>); staring aspirin. (1 
bIock»Ts and angimenxin convening enzyrne 
mhihjrnrs <7G% rcducdon, 6f>% to 82%); and statins, 
aspirin, and angiotensin cnnvcriiOK emyme inhibitors 
(71% reduction* 59% lo 79%).*lreatrncrHS associated 
With the smallest u'dtiction in all cause mortality were 
p blockers aJone [lOfo reduction^ 37% reduction to 
4lfc inerea^ek angiotensin converting enzyme 
inhibitors alone CltfKj rc<luaion k to and 
combined statins uort anftiotensm converting enzyme 
inhibitors #1% reiUicdoii, 57% reduction to 
increase)* 

Condusionrt Combinations of statins, axpiruis, and 0 
Mockers improve survival in high risk pauents wirh 



cardiovascular disease, although the addidon of an 
:iTifjHH«iii)i converting enayme inhibitor conJferrftd 
no JtddiUooal benefit despite the analysis helnff 
adjusted for cnngCMtvc cardiac failure. 

Introduction 

Randomised cononlled nials h;we shown dtat statins 
improve die survival of patients wirJi isdiacmk hem 
disease. M AJdjoutfi umibinaiimis ofdnigs (as proposed 
in the IVMypilTT iravc been received with enilrosiasm, we 
Ibimd no m'nocc e^»idence cvaluarinR the effecta of statins, 
tephiw p blockers, and wiiriotenstti converting cnTymc 
inhibiiursin awnbiiiarion. 

irncritiwl nccejHitnce oi' medical innovations or 
JacK of evidence can result m die cjidorscment of inef- 
fective or potentially dann«rt>vis n*eatinents, snbse- 
queiuly leading to the withdrawal *f dmp (for 
example, rofecoxih) oj* limitations on «».*" Limiia- 
Mcms on use eait occur years alter worldwide a<lopuon. 
as was dvq case wirii honruuie replacentei'M iiierapy. m 
Although randomised trials provide i^elatively unbi- 
ased evident of the tflfcciivertess of interventions in 
stslctaed pafcnu, die application of trial results to iff>* 
res^maiivf populations of patients is olteti iintct^irate," 
In addirion, lurther trrJa can be difficult, or even 
unethical if a true benefit is suspected. 

Routinely collected data from aggregated general 
practice daiabrisei have been used succeasftjlly to 
rwil\i>a.c dw i-isk* ajtd hecietiu of b eatrricms in a ]x>[>u- 
lafion." " 'Hm mcdiucl enable? arceas io longiiudijval 
data, to a large *amp'e size, and tu itrpresemaiive 
papulations. Also, because data on exposure can be 
enpected bclunr the ouTCome omirs, recall bias is Wm- 
itcd; the quality ofd^e eJemonic rccorrj now sxirpasses 
that <d the paper based lyslwli. 11 

We determined d)c rtTeci of combinations of drugs 
in die fit-con daiy prevention of all cause mortality in 
patients tvidt ischacmic heart rtise;ise in a large LTC 
population basal sample. 

Methods 

\Ve carried ovt a prospeclivr open cohort study with 
in^ieiUase-connv)! analysis usinK^ 1 ^ from 89 general 
practices ccinrribiuiii(* v> a f>ew UK diurvlintie, 
QRICSKAROM (version I. downloaded 17 December 
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Jliis database will ultimately contain the remrds 
of over 7.5 rttUlJon patients from !iU0 practices in the 
United Kingdom, For our study we ielected only prac- 
tices with iu least cighf y<r,ir$oHongimdinal data-thar 
is, with Kgum Medical Information Services (EMIR) 
software before I January HttiG. 'ltie. piaciices were 
spread t>irf>Mpc*x>in t?H of Lhe 2(1 strmegic health 
authority areas across the Uriired Kingdom. 

ftnicipants 

VVc identified all patients registered with The practices 
from 1 January lOUti until die end of rhr study period 
< 1 7 Deceritbpr lh« flare of t|ic Wtosl recent com- 
puter download nt the rime of the aiuv)y«i») Our start 
date ws»s die I Jwtuary 19 M3 as this was just over 12 
months after die publication uf die Scandinavian 
simvastatin survival srody. 1 Our open cohort was 
selected on the basis of registration ifcucs and dines of 
leaving the study or 1 death. idendBed »U patients 
with incident isc'haemtc bean disease diagnosed aflor 
the 1 January H>96* t'rorn tfce dare uf tirst diagnosis of 
the disease i"ecorded on computer. To minimise infor- 
mation hia$, we excluded pattern! whose diagnosis was 
made within the first three months of registration 
with die general practice, parienls presenbed ataiins 
bdnre the diagnosis of isctacmic hestrt disease, and 
patients with a fir* diagnosis after death (postmortem 
diagnosis). 

Nested cwewntml suicly 

We inirlftrmnl a nested case-control analysis to 
determine the cJffccis of difTercm combination* of 
drURS on survival in pajientB with ischniziriK: heart dis- 
ease* Cases were patterns with Ischacmic heart disease 
who died from all causes during d*e Ibllow-up period, 
the index da»e belii^ detined as the *l*ie of death. \Ve 
«6ed incidence density suntpling to randomly select 
four controls lor each case, matched for age aL diaffno* 
sis of ischaemic heart disease (five year hand*, <4^; 

etc), year of diagnosis, and se>L Controls had to 
be ulive when thc».r m;itcJter) ca$e d>«t *rhc indo* t^tc 
for controls was die <\m fcheo their matched ot$c died. 

SiotiMicai analysis 

frtrcH^ej ai'id. contimb tve reviewed die medical history 
and dnia on exposure herween the date of diagnorfs of 
ischaemic heart disease and the hidot dure. To merisiire 
e^DOsnvc for each dnig w*r dcict inhwd i)k dates of the 
lw*f anrl thft Tnsr preseriptluns before thr index date, 
we considered patient* as twvently reedving a d*uj; if 
their last presciiplion <vas issued withiri 00 tlays Ijefore 
the index date. Wc derivetl a categorical variable for 
CKpi-wvvre, which contained JeveU Liccordiogto different 
coinbinatknuE of lour iinigs Utawtvi, angiotensin 
ronveitirn; en/>'mo irihir»ror^ p blockers, and a*pi»w) 
taken w*Uiii> days of ihc index rfcue. The reference 
^roitp was no ain-eni use of any of these drugs. 

We used conditional logistic rcKie^sion for 
Lndividiiidly marched caae-oonuol studies v> derive 
ndds mru">4 v»»iih OiStVn onnfMetice inteivals lor die l ist 
uf deailt associacetl wiih different ccirabtnaucms of 
asph-in, aofrJoLcnsiii tonwting cn^>7ne inhibitors, j) 
bltxkers, and suuiw bdbnc dcaTh. or the equivalent 
date in the ni-irdied cononls. We aitjusred for 
comorbidity (d.iaber«», conge^ive cardiac fidlum 
hypertension, myrn^trd^d irtfUreiion) ano" nirrent use 
ofcUdum channel hlotier^ VMt aho adjtisted fovJa.it 
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recorded anH>kin^ siatns (eve)' smoLer, never smoltcr, 
not rccoTdcd), body maiis index (kfl/m J ; <l r », 
>S0, not recorded! and fifth of 'ihwnsend score (as a 
metwure of depvivanon). i'he Townsend icon: was cal' 
cnlaied on ihe busis tif the 200 "I cetwus daw assuriated 
wldt the output area of tlic patient's poswxidr. Wc 
<estetl for an interaction hetween current use of each 
ding and each type of comoibidiiy, seit, and age, 1h 
adtlresscuncerns about rorifntindinjc by indication, we 
cirheil our sin nnaJysis restricted to patients v.idiout 
iu'abfites, congestive esirtHsu: iiaihire, or myocardial 
1ii£atoJoo." All the wialyses were csurieiJ out in Srata 
(m'4ou 8.2). We selected a V value of 0.01 <two tailed) 
as ^taiisiically significant. 

Eighty nine pnmrices met our selection crif^ia <rig"rc). 
Overall, 1 175 880 putieius were vegunered on or after 
J January Ht9ri (tt04 78l women and 571 l67i men>, 
accnmulating almost five million f4 Wft -liiO patients) 
person years of ribsewacinn. Of these ivgisteiwl 
patients ^^10 patients had [schaeinic hean disease 
recorded bdOTe I jAnutiry 1 095 and wv*v not mvJudetl 
in this analysis 

h\ total, lt» f>20 patients tvere identified with a first 
diagnosis of iscbaemic heart disease during the study 
peporl (overjll Incidence me of ischaemic heart 
disease per 000 person years. !*S% 

cordideoce interval 33:i/l to Itie crude 

incidei\ce oi iscfiaemic htrart disease in women was 
pci' 1Q0 000 person years aiKl U\ men was ;M±A 
per HHJ600 person yeai^s. Tlie Bj;e sran<lardined 
incidence r«<e. per K)iMK>0 person years was, 
respectively. 2*0*. IM5.0 to 5fdU> ajid 427.fs 11 rt.^» to 
-tUti. 1 . Our inclusion criteria were met by 1 3 tVJ«l of the 
U> 020 patients Mth ischaanic heart disease, thrring 
the 4G0 person years o( observation there were 
'Jltto" dc^tlis for all causes for pattern* wii>i Ischatrmic 
hean ctiseasp giviog* ati overall all caiiM moriiilio/ of 
5iM per I0u» pcn»on years, TiO.a to 5-1 A. 
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Cqsiscdntral analysis 

far the T2<fo cases who (lied during uV Jblkmr-up 
period, wc identified SHttH control* matched by 
ses, and year or diagnosis who were alive uf the tinie 
their l;isc tjieii Cases and controls w*e well matched 
ar haselinn for atfe and sex Itahle D.Tbis median dura- 
tion of Ltttiaemir heart disease foeJbre the index ffctic 
was 20H months for cases and 21.u months for 
rowrolv Overall, 14fi uucs (lO.fi'K) of 226ti) had been 
prescribed any sratin compared with SflOA of the con- 
trol* t^fM'to of Oflfil) lietween die date of diagnosis of 
ischemic hean <bbtra*e and Lhc index dare. Case* bad 
a higher prevalence of ixingesrive cardiac failure, 
diabetes and myocardial infarction :iod a lower preva- 
lence of hypertension (table 1), 

TaMe L> shows r|ie unatfjUSted and musicd odefe 
ratios for the dilfrirnt tuyfr, combinations. /UW atljmt- 
mem fov comorbidity {diabetes, hypej tens ton, conges- 
live cardiac figure, and myocardial infurcdon), use of 
cakiiun cjiannel blockers, smoking stnaw, body nia» 
index (obese, not oljese, noi recorded), and Townsend 
score (fifths)* lhc di\igs Assoetouxl with the puniest 
reductions in odds (or all cause mortality were statins, 
aspirin, and (1 blockers (BS'lii rcducpnn, 95% confi- 
dence imerval 77M ro *B% reduction); starin*. aspirin, 
angiotensin converting enzyme inhibitors, atwl P 
Workers (W* ivdiictiun. C5*i to H*% reducrion); and 
statins* angtownsin convening enzyme inhibitor* and 
aspirin (71 'Hi roluctkw, 39% W> 79*Wi reduction). 

The drugs associated widi die smaller reductions 
in cause morality were p blotters alone (I0'K> 
reduction, JWp redunion to 4% rnnf-weX anginwasln 
conferring enzyme inhibitors alone (!i0'* reduction, 

io M% reduction), :vH1 combined staiins and angi- 
otensin convening enzyme inhibitors (31% reduction. 
57'Kj reduction to 1 5% increase). 

Wc found a significant interaction between current 
use oJ aspirin myocardial infarction. In drug mm* 



TqMo 1 Cuaracteristics of crsgs wim jscnaemlc heart disuse wta di*d and controls. 
Values aro numbers (parcsnragas) unless BfatflO otherwise 
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binarions containing aspirin, the reductions in all cause 
mortality wei*i (peaier in people with royocwdial 
U^Jiu'ction-for cxa^nple, a combination of sarins, ^p>* 
rin. and fl biocVen wis asstKiauHl with a 90% reduction 
in ail cause mortaliiy (95% conficknee interval 8'-*% w> 
^14^), We found a slpmiikant Inreiwkm between 
CurrciiC use of nnpyioiensiii conv-crtinK enzyme inliibi- 
tora ar.d ivp^e: drug con ihUup'oro containing sirij,'io* 
tenwu convening; et)zvoJe mhibi(or& were associated 
widi giwiter reductran* in all can«? mortality in people 
a^ced 7, r > and fwer. Nti other significant. unerdCLkM^^ 
were found 

Ciises had a higher prevalence of congestive 
cardiac failure, tliabeies, and inyncapiUiU infamkm aivl 
a lower prevalence of hyittmcPMini. An analysis 
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rvsLricu.nl io paiientt without diabetes, myocardial 
infarction, or congestive cardiac tailure showed little 
change in die odds ratios except for angiotensin 
convening enzyme inhibitors- alone, (anjusred odds 
ratio I KK 0.09 m 1.H4). Results were similar in an 
analysis of people :iged tia and over. An analysis 
icsiricied u> people with recorded smoking status and 
body mass incite gave result* wirh lower odds j-arios but 
wider confidence intervals. 

Discussion 

Combinations of statins, aspirin. and [J blockers 
improve the survival of high risk patients with 
fcchaemic heart disease, although the adAIOon of an 
jfligWHepKiu converting enzyme inhibitor eonlVnvd no 
additional benefit despirc adjustment for congestive 
cardiac failure. The luck of arktiiiorial benefit from an 
angiotensin converting enzyme inhibitor Is consistent 
whh die recently reported PEACE trial." 1 Our study us 
the tin* large .vale, long: term community based study 
ro nepjri die ellea alVUflerent cowbiiiaUiuM of drug* 
in the secondary ptvwnrion of fill dose mortality in 
patients with fachaemh: heart disease. We included 
patient* wirh multiple comortjidity, elderly people, and 
women who may have beim excluded lyom previous 
clinical trials. 

The QRjiSKAitCH database w«i» validated hy com- 
paring the age-sex structure of the population wirh the 
2M1 censm the birth and death rates with figures 
from Che Office tor National Siaiiaiins, the prescribing 
rnrea with prescribing analysis ;md cost (PACT) data, 
die consultation rate* w\\b daia from the general 
household wtn'ey. and prevalence data for common 
condi lions with published daca and data to similar 
databases such as rite. General IVacrice Research Data- 
base. We louivJ good corfBSfwndence for all of these 
meatuTO (data nor shown j. We also compared 
practices taking pan in regional research networks on 
these and cither measures and found good corner 
spondencc." Detailed analyses 1 -*vc »hown high levels 
of complete ns* and consistency." We also carried out 
an analysis on these data to compare the effect of stiu- 
fci* no overall all cause mortality wirh diat reported in 
the Scandinavian simvastatin survival study' and fmuKi 
a similar reduction in unscleeiecl pariente in the 
community over an eighr year period/' 

Our study was observational and r.h«ralnre at risV. 
<>f hjai arid confounding. For example, corifoundmg by 
indication could have occurred if patient* with a better 
prognosis were more likely ro be prescribed different 
combinations of ueatmeors, Tliis a particular 
concert* with observational smdies of intends drug 
elfeas.' 1 If resiiksal confounding explained our results 
then ive. would' have ttpeCT*! iW adjusted odds rauos 
fmm i]\e restricicd dialysis to tend towvitU one, which 
was not the caie io general. monalily was hij,Ht in 
this cohort, caution is needed in interpreting the ot\d* 
initios as reJniive nsHThe mramire of d*pnvaiinTi we. 
used was calculated nt an area level and diete will be 
some h«terc»geoeit>' within a»^^S, which may reuJr in 

gonit.' residual confounding, 

Otir idenoricarton of patieiirs for the cohort was 
buserl on a diagnostic cock forischaeynic henix iltot-aae 
nviher than a definUion chau would ha*e allowed die 
inclusion of pan'cWA prcRcribud cardiai: drugs. Our 
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snjdy was iiesignetl in rliis way w tmr main exposures 
were drugs- 

Our outcome (whetlicr pada^w died or noi) is 
likely lo be wcl) recorded on ibe general pmctke clinj- 
caJ database, Jn die United Kingdom, a national 
clccutmic procedure c.on\e* inui upt-ivuii>n when a 
patient dies. This automatically updams ihc patient's 
clecu nnic health record widi the daie of death. As our 
study comprised a nested cuBe-eoncrol analysis and 
dafa were recorded pmspecth'ely, rccaJJ Was was iwr 
possible as die exposure «Uca were ieC0rde4 on 
computer before the date of death or the equivalent 
dale in auiUuJ* 

Misclassification of exposure Status U unliVeJy as 
more than of aJ) repeat prescriptuvnjv from geneial 
praixice arc recorded on computer, and cnrnairly these, 
drugs are not available over the c<iunier.lne exception 
js aspirin, and some patients taking this might have 
been misclasdfurd no practice database*. This is likely 
}u be a small proportion a* patient over b& arc entitled 
to fi«e prese»Hf)uons In the United Kiogtlom aiul so 
tend to have these prescribed rather than buy them. 
Such misdassification, if present and if imn- 
diflerential, would have had the effect of biasing the 
odds rario inwaitU one, making me cxpuaure seem les* 
protective or less hannfuL*' Simvastatin is now also 
available ovct ibe counter, but diis will not haw 
aflfeacd our results as ii was given over the counter sta- 
nis in after our study had ended. 

By excluding patients »viih a diagnoais of isehaemic 
heart. dUeww within me llm three t>mnrns ot'registra- 
tion widj dielv pracucc. we reduced possible intbnna- 
tion bias from pre-existing disease* being recorded as 
if they were new events at registraumv 

Although we adjusted for several confbunders, 
itsidual confountlutg may have resulted from misclas- 
silication of those vaiiablcs and conlounding by 
lmmeitsured variables. Such efi'eccs would have to be 
ku'ge to account tor d)e suhstwulal pToteciive cflecu 
rcp<*rted here. 

We liave »wt investigated the effect of the combina- 
tion treatment* In patients without i*ehacmit' heart 
disease Our rcanltt should therefore not be uijten as 
evidence dim the combination of ireaonews fluggewed 
bv W;dtl et p) should Ive prescribcfl w all patients 
ovei 
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new iwinary ijriidrmm**. Ntv hntfj tthd iftiM ^5P- 
f» K,I w M. A Hr^irgy in •-4jil!<w,M»!bir<nw\}ifl^yiiij»t« ilun 

7 fl«hti» A. Jonck R. Twpb wining IhiJSn^ uf i**rair**i. AAJ? 
IOP4i4ftH;l4<W-ttt. 

8 MilfM*rr V*»mmt» ^w*ly Culhhurai nr* Pmt*i .■>iilT' w»J hnrmfmi' 



\) UippukirOix J. iVift^r? (if, Cimqi N» On»pl;lliH Pn*** ln»iwimr 
rcplivfiipenr (lior^iy pi nn^i njpdnsr kr hanpit (Mart rlisi-aaff? Cvirlnin- 
fmoi n priif^nl pnniw ca«c iinnnjl iitkt>; /fr ./ inn l*<ul 

in |;iKr,vjin^n \ nrw».r \i» v-^n Wi«d ti. Rixtul rtrti-^ JfrtJ IhHTHOHi" 
rrp|4ciTnMt« i||it4|^: >i|> |f> (SPi«iH>i fj>vricc ru pi* up pku% 
yU{Uh:K'.*1 14.3. 

1 J AiitrtV. Fitmi nswnti h, j»uHir<'. ^i«rr< lftfM'J'l^ 1 ?-H 

11! .Jick I >, Znmrjrof CU,n** 6*. Krtlriilri S, Di.tr MnUin DA. Sin^* >nd ihr 
rl»k at rk«niri.tb. fjin«t J0nn^50:ir>?7^1. 

|J Jirk ll r Klvc ,Tr V?wl»ki*'.Srar^oijar!i C Jkli 5- Rijk »f vni(in fc 
ihfOfnlVifiinlwIiVm nitmng usi'ra of IhiAl j<n«t*'l«»i '>m» liinwptep lives 
Liuiipi]rr«l willi iim'" , 4 rtr' (Vjpnrn'UfJiivi , » wi|li h-vmioiHObfrcl 

kfi,rr ^r.il ^-r niliurt }ir»| «mrr«>l *nnl>%* Riff M0U#i1: 

).l r tfppijlryftu J, fi mtfc M. C !a«f It UVrni A. I lamTTirrilfy V. 0>upbnil 
f*!, 1-4 PJeciiwiJi; fw.ofrt in |<niniiry ivrw— iwi^wi*^ Oi" pnw**w>^ 

1 2 Mh'MriiMi All A,i]jrriw:lu;i ir> tombal w^ih ^illminrllng hy iiirtiRfWwi in 
«li»cr,nllufial n-icl'm vi iin<H«U»l dfog; ifflica* tVmimtuwp'idiminl Omjf 
^/Jii0:*;12f»?1l-n. 

If* IJarmri All, Ham SUlloqlcr I*. KnrftiuiK Q» KmltlMd ^J'^JI J. n a). 
Aii)<iotraiMn>|\.n]rpinr blii'-kfk V^wW riimTninK-rTirymc iphihi)iim n\ 

iy)x- '•! tlkJjffA *(«| n^phmp^h)-. I^c (uitntinKl A^i 1 Nfcf i ^ ,llrf 

17 | >i|rinitW4ltY v i rtlppWiy-^VmJ. WiUtin A, r'rlufiJc H A mmpj^n *S 
ii^mivji flwciT^I [ir^ci 'i:^ and ih»«if |^rt< r<»* >?ii1> odiw iiTJtiif«-iTn4« 

Itl ilrpi>Ulfil^i™ Ji Maji|inrml«7 V. Plin^ W. Cexplwirf Cs Crovn N, 
WriH|>l Mcrm W 1fO\cn\ pmtriDC cfctmbaau. fci i*w«fthr A*VftV 
iw' rliflh anniracy iiitU UfJiijjIcfiTi'M ih t&rare \\ c((9wnrL 7/cixIrt 

P(l H^tpixbT-i":^ J. Ccmi>^iifl i'. Itir cflKi 5lMf*m* "n hiniMiry bi 
pwhnflti w^ilj krliww HfniT pnpulsMiiiil roiion «nin>- wiih 

ill Unihnun K. CSircfiliW) & /l^irrw cfii(iuruAv% Urol tot. IhtftOM 
li|i|)hi'<d|.Rxvni.l->^i. 



The bad news sind the bad news 

l i^nrty bHw w (H yeuj- uld m;ui wtii u »iWu Mwi uri 
his knee t|»t )isi(t htt^ IwdTTlilWfciy wt tiling pvis owjt 
die iKut fir^uv wce4w urui h*<l Vwi tfrnwing It> wiv. Trw 
lesion w^s will tleaianMwrt. gT^nutamanous, and about 
t>*2 *»m ii\ *w. He hart it J^r ««er s» yc^. b*d ii l^rl 
Ticvcrbt^hmtl liiin mull rccrnily.nic k'*ii>n did \)0\ 
look ifilteuil, #o 1 UwaikJ lo miKive \i hihI It fov 
hiwoiogy. 

Fmhi iki>^ Uiut, \ V-y »» tonwlftini 

fwtfiulotfirt, wlw sHJintil ipiwng me abpvM 
[ijirktir- Sperffit^Uy he wanted to krow ihc pnrimr'a 
Kortuil orteiiprirmf ^tid whether he ww an intramjenis . 
dniff juif r. 'liw- f JHticnr was homosexual, n*i<i wiX'n J 
iold the ronsiitraut so U scmxtl fo eonfirm hii 
»u>pit:it>n. *"fhii loi^ks lilwr a O'jdulnr Kapu*^ ^•vofnw,'' 
he*aii*1uir 1 will ma) \u H k nd h 10 an ex|ieit jn 
tj>ndt>ii to Luiilu'iii ilils sis 1 inn n%illy Morccnw'v* 

Fun j i w|i;ii i tavcw abgvu KiijXMiU aiwoniji. it w«9 
rwauly silwiy* United jo HIV WlIet'lio^^ T^eJc 
ap]nrh«uiw nhi^it u-HinK il¥ i>arjtTir ot the dw^ioalft 
fur hcvend waspn* I »fW hirf n *> deftnifp cwtfirmatjor) 
thui Uili wa* Kaposi^ fiircuitia (the l^ivlo»i exixirl 
would haw riw iiiinl wni«1 on ilwt) and t would hawtf it> 
tctl Iho pilTiem t\c had a ctii»-or ;>0£l wy possibly HIV 
inloeUou ;ut well, T»lk nbt*ut IwiaiWi ^ huO hcwa I 
tlienibre deddtfl 1101 Hi wll Ihe p:uu*ni until 1 hail die 

1 UrmUy he;ird Uaek|it)iTi Ujc u*mdiiirn in I^otkUio: 
'Vm thia hn* «U thp fr^» e9 of K^posTa sa^c^•lm r, I 
cjlkrt lllK putiiiv in 4t)d brok# ihfi b«cl dcwh tt» hirp- 1 
told him that there W7is a j,dikI diBi«v ihat rliln >rm e/ 
fiincer was Mnluvl wirh f icinpr 1 1 IV (xwirivo, and he 
ifiulerniciod ihit*. He ng|>)alnefl dial he iwf vi|<*ay)» 
awiiilcil the i#Mi<: td* MCV tt^Ung Ijeunlse Iw wiw 
frightened. Me was undcruuiwlably ihnluin. 

iri troj' 4Pi"Rcry wc pu t *»{vf w o» die pdwii's 
COtlipwtej im«Tl» «iid haef'u "tiiUsUl (.venr tnecting to 



a\vr\ ;i« suOX'aboni »hu "hljjdi psitU-'ui." I mlkrt fc> 
ijitf regjoiwl amko-iinnary mefUchu-' clink whcie the 
p;Hiau Wii« aecn tjuu iicx| «Ufy 

Then, a week: toter, I icfeavetl somii unptpeOeil ueivs 
friwn tl>*f eliok (the pypa»t lupipjf giwwi militant for 
die Infofmjwkin to t»c *em tti «it)i newat HIV tents 
had heeji oairie^ out, and aU were ntfgairivi?. Kveyyonc 
WU4 inpi(( surp^Pd- '11k* paiiciK htlfl no M^diteiTPBKap 
orjew^D b;u:kgTiTund ami did ant Accct) on he 
imiwrnnconipiomisodi, *o why hwl lw oVvalaped die 
Hairornii? 'f hjfr pnflent leiephopcd mc y rt<l WU* 
vmdcrstandaWy over uto mwm. Vrmti thinking that he 
\*\* WW poeidw to hiding "ju»r a Ato cun<*r nu-wfe a 
huge difference to l\tm. 

jtiis incident. m<\n mo thknk.<*f how twrely \U'nw 
M-C clciir cm in mnlh'blu. AU rhe HWgery un^ff wtrt: 
convinced th3t this piien! was pifceted with HIV, 
[HrtsllJly even hnronno^nop^nfilM wids AJl^S, lr 
fumed ovu wc we all wrong- A« .dolors, wc rely r»o 
o/kis qod Ukc-Uhnrot. Hut It i» Imfwraut to Ixar in muirt 
thiii xnmtfdiwa the onliMy (odd) mil happen ;itn J wlus 
nx by «ur|iri«c. 

' Mark 'IkuUn OP wgiarar. ft /irm Sut&ty Cjurpfity 

W« wukome ailklto up to hup.wurili op lopira such »» 
4 »/)ct^p>va^ ^fl<w^ pttptr that chw$4 w fwctivMy 

mart imfofh&mwtotiki* oe my Other pjecc conveying 
bi*tiiicdo». jmlho* or honipfitr. flcasc submit the 
ai tick on lii|pj//buUiiiicJm^eomtonri»wi« w neoded 
h oni the paiiou ov a relative U an fclctitfQubfe padein is 
nferrccl i.o, Jilfio welcome ropjriliufion* i*»r 
4 1iuUpieu?i4; a»nv«ufis of o,yoiutkio^ or up to &D wunjj- 
Ohh most arv eonwdcrably ahorter) from nny source, 
Wicicnt or niodtifn, wiuch haw appealed to die readtx 



m\ WPIJUMP -.1311 7MAVOTWI lin*i.«»rri 
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